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After correctmg the or1g1na1 service problem perform -

" the following safety checks before releasmg the set to
- the customer

Check the metal tr1m “metallized” knobs, screws,
and all other exposed. metal parts for AC leakage.
B Check lveakag‘e as described below.

LEAKAGE TEST .

The: AC leakage from any exposed metal part to earth
ground and from all exposed metal parts to any ex-
posed metal part having a return to chassis, must not
exceed 3.5mA. Leakage current can be measured by
- any one of three methods.

1. A commercial leakage tester, such as the
Simpson 229 or RCA WT-540A. Follow the
manufacturers’ instructions to use these instru-
ments;

2. A battery-opérated AC milliammeter. The Data
Precision 245 digital multimeter is suitable for
this job.

3. Measuring the voltage drop across a resistor by
means of a VOM or battery-operated AC volt-
meter. The “iimit” indication is 5.25V so
analog meters must have an accurate low-
voltage scale. The Simpson 250 and Sanwa
SH-63Trd are examples of a passive VOM that
is suitable. Nearly all battery operated digital
multimeters that have a 20V AC range are
suitable. (See Fig. A)

To Exposed Metal
Parts on Set
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0.15uF -[ 1.5kQ2 / voitmeter
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= Earth Ground

Fig. A.

Using an AC voltmeter to check AC leakage.
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The material contained in this manual consists of infor-
mation that is the property of Sony Corporation and is
intended solely for use by the purchasers of the equip-
ment described. in this manual.

Sony Corporation-expressly prohlbsts the dupllcatlon of
any portion of this manual orthe use thereof forany pur-
posé other than the operation or. malntenance of the
equipment described in this manual without the express
written permnssnon of Sony Corporatlon

Le materlel contenu dans ce manuel consnste en infor-
mations qui sont la propriété de Sony Corporation et
sont destinées exclusivement a 'usage des acquereurs
de I'équipement décrit dans ce manuel. =

Sony Corporation interdit formellement la copie de quel
que partie que ce soit de'ce manuel ou son emploi pour
tout autre but que des opérations ou entretiens de
I'équipement & moins d'une permission écrite de Sony
Corporation.

Das in dieser Anleitung enthaltene Material besteht aus
Informationen, die Eigentum der Sony Corporation sind,
und ausschlieBlich zum Gebrauch durch den Kaufer der
in dieser Anleitung beschriebenen Ausrustung
bestimmt sind.

Die Sony Corporation untersagt ausdricklich die Ver-
vielfaltigung jeglicher -Teile dieser Anleitung oder den
Gebrauch derselben fir irgendeinen anderen Zweck als
die Bedienung oder Wartung der in dieser Anleitung
beschriebenen Ausriistung ohne ausdrickliche schrift-
liche Erlaubnis der Sony Corporation. '
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SECTION 1
INSTALLATION

1-1. UNPACKING AND REPACKING

MAINTENANCE MANUAL

POWER CORD: 1

P
7z

&
ﬁéﬁj/ﬁl

FUNCTION
CONTROL PANEL: 1

OPERATION
MANUAL

EXTENSION BOARD,
EX-129: 1

DVR-1000 (UC, EK) ‘ 1-1

1. INSTALLATION  [lH{HI1ifILNI



1 wranron I

1-2. ACCESSORIES SUPPLIED
Function Control Panel: 1

Rack Angle Assy: 2
Used for mounting the DVR-1000 on the rack.

Power Cord: 1

Operation manual
English version is provided with the USA/Canadian model,
English version, French version and German version are

provided with the European model. :

Maintenance manual
Vol-1 and Vol-2 are provided with the unit.

Extension board: EX-129: 1
Used for checking or repairing the ecircuit board in the

card rack.

1-3. POWER REQUIREMENT
1-3-1. Capacity of AC Power Source
90 to 132 V or 198 to 264 V

Power Line Frequency 50/60 Hz
350 W max

Power Line Voltage
Power Consumption

Note: When the unit is first switched ON, a maximum surge
current of 35 A will flow.

The AC supply must therefore be capable of supplying this
surge current otherwise the power supply breaker on the
supply side of the AC power supply may trip, or the unit
may fail to function normally,

1-3-2. Power Cord

Approx. 2.4 m in length (For J,UC)
Approx. 2.5 m in length (For EK)

For J
o~ |
[
For UC
17 11 12.5
~ L
|1.5’ o | LIVE \
w
]
21 )
____194.75\  NEUTRAL
e o]
A b
o
&
For EK

LIVE (BROWN)

SAFETY EARTH
(GREEN/YELLOW)

NEUTRAL (BLUE)
UNIT: mm

Note: Obtain an AC plug and install it on the
end of the cable.,

DVR-1000 (UC, EK)
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FOR AC 90 to 132 V

1-3-3. Setting Voltage Selector

If it is necessary to change the AC voltage setting, remove
the cover of the voltage selector at the rear of the power
éupply unit, then after changing the voltage setting in-
stall the cover so that it is facing towards the selected

voltage indication.

<REAR VIEW>

15 5
* [ &rlellerelel Blle o|e ol
[a—] 3 eff
__ls
—~f® .4
o —
-[®
= °
= o e 5 ||
-]
| S |
Voltage Selector

il L
®p [ ®

L
220/240v

1-3-4. Ventilation/Heat Sink

The two fans are for cooling the DVR-1000, If either
the intake or exhaust should become clogged or the fans
stop, damage may result to the power unit ete.

The heat sinks provided on each board are rated on the
assumption that cooling will be provided by the fans. Con-
sequently, the unit should not be operated too long with~
out fan cooling (such as when the unit is opened for checks
ete.)

To protect the internal parts from dust, an air filter is
Clean the filter
periodically referring to 5-2-1 "Cleaning method.

mounted to the connector panel.

DVR-1000 (UC, EK) 1-3

FOR AC 198 to 264 Vv

1-4. INSTALLATION CONDITIONS

Operating Temperature +5 C to +40 C
~20 C to +60 C
Humidity 20% to 80% (noncondensing)

Storage Temperature

Install the DVR~1000 on a flat stable base, or in the spec~
ified position on the DVPC-1600,

The weight of the DVR-1000 after the blank panel has
been removed from it and the function control pane! in-
stalled on it is about 48 Kg.
The total weight when the DVR-1000 is installed on the
DVPC-1000 is about 150 Kg.

Note: When installing the DVR-1000 on the DVPC-1000,
ensure that the feet on the underside of the DVR-1000
are correctly seated in the foot base at the top of the

DVPC-1000.

Do not install the unit in the following locations:
Exposed to direet sunlight or powerful lighting
In a dusty location
In a location which is subjected to vibration
In & powerful electric or magnetic field
In a location which is generated to electric noise
In a location which is generated to static electricity

noise

IHHHHTN
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1-5. INSTALLATION SPACE

. . 635
(1) External Dimensions pope
{ ] 27— — BNC
R = Guard 7
— w
[ S 35
ol -y °L2 " %
330 86 488
424 651.5
436
When installing the FUNCTION CONTROL PANEL
53
13

External Dimensions: FUNCTION CONTROL PANEL

=05l (]
5= 0o
= =580
\CHCNC M HWE N IO |
a7 |\
i lﬂ D =@/l
0000~ |ooo OO Tmo\ |/ | ®
46.5
423
| 1 BT ]
8 .
. . ] s,
6.5

6.5

82

116

06
ov

9B

UNIT: mm
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(2) External Dimensions: When installing DVR-1000 on the DVPC-1000,

1

L

ik

i

L]

U

=
—
U~

O o

891.5

/ H

\ 971.5

80

DVR-1000

/\

DVPC-1000

652

17

—

(3) Working Space: When opening Connector Panel,

1, Cassette

\

615

i

/.

IT Extension board
397

/

325.5

D 0000000000

<!
i}
a4
I ~ 150
: @
N
dl ]
CN-A Connector  Connector Panel
(4) Working Space: When rack-mounting 635
b & -1
‘ ( —— Q . i l 5 = Olﬁ———
A ]
3 g .
-y
l " ' o §
A
O 0600
3 il
ey 424 e
448 e
465
482
UNIT: mm
EK) 1-5
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1. INSTALLATION '”

1-6. INSTALLING THE FUNCTION CONTROL PANEL

When installing the control panel and the main unit at a
distance, the flat cable (connection cable) can be ex-
tended by 10 m using the following cable instead.
CORD, CONNECTION (10M)

SONY Part No: 1-559-936-11

The blank panel removal
Remove the left and right serews (B3 x 8, two each),
and remove the blank panel,

C Bl
ez i
s inZ
ummuumumunmmuumﬂl}ﬁ‘

Installing the function eontrol panel

(1) When installing the function panel on the VTR

@ Remove the six screws (PWH 3 x 6) from the rear
of the blank panel, then remove the Bracket.

Bracket

screws

SCcrews

@ Using the screws that were removed in @, install
the bracket on the function control panel.

Bracket

Screws

SCrews

1-6

(3 Remove the end of the Function control panel from
the cable clamper, unravel two turns, then once again
fit a suitable part of the cable into the cable
clamper to prevent the remaining cable from unravel-

ing.

cable clamper

gf—
BLL

|

Function control
panel cable

pa

FP-24 board

D

llllllll“llllIIIIIIIIIMIIIIIIII!II r

to Function control panel

@ 1Insert the connector of the Function control panel
cable in the function control panel, then fix it in
place using the screws (B3 x 8, four) that were used
to clamp the blank panel, as shown in the figure
below,

-
-

Function control panel

Note: Mount the control panel so that the escuteheon
harness is inserted between the side plate of the main
body and the side plate of the cassette controller.
Otherwise, the harness might be caught between the

front plate of the cassette controller and the control

panel.
Front plate of the Escuteheon
cassette controller
! |——] []
TN
\ = ao8 . Harness
Hamess-ji
Left side™] R l—-Right side
plate plate

DVR-1000 (UC, EK)
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(2) When using the unit remotely

(D Remove the end of the Function control panel cable
from the cable clamper, unravel the entire cable,
then reclamp it as shown in the figure,

cable clamper

— to board

—

¢ —
g — ﬁ§:ﬂﬂﬂﬂa

(@ Pass the cable through the noteh in the clamp panel,
then fix the panel using the panel screws (B3 x §,

four).

/

| :

L]
. /

[

/ i
Lv /k DY
- i
- Q
4 Function
| / control panel
L@k [eX<R<] llllllllllIlllllilllmllllllllI”Tll
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1-7. RACK-MOUNTING

This section describes
DVR-1000 on & 19-inch standard

console,

Prepare the following parts.

Slide Rail : 1 set (2)
SONY Part No. 3-735-121-01
Bracket : 4

SONY Part No, 3-735-120-01
Plate Nut : 4

SONY Part No, 2-379-736-02
Screw +B4 x 12: 8

SONY Part No. 7-682-563-04
Serew +K5 x 12: 8

SONY Part No, 7-682-276-09
Washer ¢4 : 8

SONY Part No, 7-688-004-11
Washer ¢5 : 8

SONY Part No. 7-688-005-01
Nut N5 : 8

SONY Part No. 7-684-025-04

a method for

mounting the
rack or a system

Side Rail
SONY Part No. 3-735-121-01

Outer Member

Middle Member

Inner
Member

Plate Nut
SONY Part No. 2-379-736-02

i

Bracket
SONY Part No. 3-735-120-01

Parts for Rack Mounting

88.9

Screw

Rack
3-735-121-01
Serews (B4x10) SliZie Rail
Serews (B4x10) (Inner Member) 3-735-121~01
- Slide Rail
/ : (Outer Member)
7 7 - ® —
o ' N 7] T | ! |
i = { 1 !
oL IS 7
/ | E
- (=2
l—_——L——L'—_L_—J_——-J 3
| | v
v < 0
& (PS4x20) (PS4x20) & ® Bracket
3-735-120-01
- Rack Mounting Side
Unit: mm
1-8 DVR-1000 (UC, EK)
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Mounting Procedure

@Pull out the inner mumber from the slide rail. . Use the set screws holding the side plate of the VTR
Then remove the inner member by pushing the for mounting the rack angle assembly and the inner
. stopper shown in the figure below. member.

Outer Member Inner Member

DVR-1000

Middle Member

Inner Member

Stopper

Rack Angle Assy
Feet

@Mount the rack angle assembly (attached to the VTR) @Mount the bracket on the outer member and tempo-
and the inner member on the VTR. rarily tighten it with screws. Slide the middle
Remove the Feet from The VTR, if necessary. member in the direction of the arrow so that you can

see the screw holes of the outer member.

Position where the inner member is to be attached

Screws (B4x10) Slide Rail

Scre}s (B4x10%\ (Inner Member) Bracket
/ : N5

Iy 7 1/
1o d 5 %y ]

o o
& (PS4x20) & (PS4x20)
les—— Rack Mounting Side

+K5x12

Hole Positions for the set screws to hold the slide rail

+K5%12

342.9
165.1

Middle Member

= = =

DVR-1000 (UC, EK) 1-8-1
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1. INSTALLATION H | “

31.75 mm ‘I )
s

s

71 B2

| L7

o] |2

+B4x12 l 2
Washer (94) §

@Mount the outer member assembly on the rack and

temporarily tighten it with screws. The depth of the
outer member may differ according to rack. In such
a cese, slide the racket that was temporarily tight-
ened with serews in step @ in the direction of the
arrow to adjust the rack mounting position.

(Be sure to hold the bracket and the outer member a
two points.)

Plate Nut Bracket

@Adjust the distance A between the outer member and

the rack angle mounting side shown in the figure
below so that it meets the specification.

Spec.: A=504#3mm

After the adjustment is made, securely tighten the
set screws that were temporarily tightened in step

®.

////////

J ¢ ___

A

Quter Member
Rack Angle Mounting Side

R

Y’ Rack Angle Mounting Side

A Outer Member

@Release the stopper of the inner member to install

1-8-2

the DVR-1000. Verify that the DVR-1000 can be
installed smoothly, apd then securely tighten the
screws (+B4x12) that were temporarily tightened in

step @

. Move the slide bearing for installation,
as shown in the figure below.

Inner Member Slide Bearing

—

'v‘,_vv\!uvdv‘k
hlofTo 60 0
{fapananan

e

OQuter Member

o >

DVR-1000 (UC, EK)

e
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1-8. INPUT/OUTPUT INTERFACE

1-8-1. Matehing Connectors and Cables

DVR-1000 Connectors

Matching Connectors/Cables

TIME CODE IN
TIME CODE OUT
SPARE 1

SPARE 2

MONITOR OUT R
MONITOR OUT L
WFM OUT MONITOR
WFM OUT TRIGGER
CN-A

CN-B

RS422 IN

RS422 OUT

RS422 IN/OUT

HEAD PHONES

XLR,3-pin, Female
XLR,3-pin,Male
BNC

BNC
XLR,3-pin,Male
XLR,3-pin,Male

" BNC

BNC
D-8ub,50~pin,Female
IEEE-488 Connector
D~Sub,9-pin, Female
D-Sub,9-pin,Female
D~Sub, 9~pin, Female

6 ¢ Phone Jack

}

Used for Type Type Sony Part No.
CUE IN XLR,3-pin,Female XLR,3-pin,Male 1-508-084-00(Note 1)
CUE OUT XLR,3-pin,Male XLR,3-pin,Female 1-508-083~00(Note 2)

XLR,3-pin,Male
XLR,3-pin,Female
BNC

BNC
XLR,3-pin,Female
XLR,3-pin,Female
BNC

BNC

CN-A Cable ASSY
CN-B Cable ASSY

D-Sub, 9-pin, Female
RCC-5G Cable ASSY
RCG-10G Cable ASSY
RCC-30G Cable ASSY
6 ¢ phone Plug

1-508-084-00(Note 1)
1-508-083-00(Note 2)

1~508-083-00(Note 2)
1-508-083-00(Note 2)

1-559-042-11(Note 3)
1-556-535-31(Note 4)
1-509-140-00

Optional Accessory(Note 5)
Optional Accessory(Note 5)
Optional Accessory(Note 5)

(Note 1) Equivalent to CANNON XLR-3-12C.
(Note 2) Equivalent to CANNON XLR-3-11C.
(Note 3) Used for connecting the DVR-1000 with DVPC-1000. The length of the cable is 1 m,

One connector is supplied to DVPC-1000,

(Note 4) Used for connecting the DVR-1000 with DVPC-1000. The length of the cable is 1 m.

One connector is supplied to DVPC-1000,

(Note 5) The length of the cable are 5 m, 10 m and 30 m.

1~8-2. Input/Cutput Signal of the Connectors

@ mwpUT

CUE IN; 4 dBm (J)/8 dBm (UC, EK)
600/10k ohms, balanced

TIME CODE IN; 1.2 Vems
600/10k ohms, balanced

® outPUT

G

1. INSTALLATION

CUE OUT; 4 dBm (J)/8 dBm (UC, EK)
600 ohms, baianced
TIME CODE OUT; 1.2 Vrms
600 ohms, balanced
MONITOR OUT R/L; 4 dBm (J)/8 dBm (UC, EK)
600 ohms, balanced, variable level control
HEAD PHONES; 8 ohms, unbalanced, variable level control

DVR-1600 (UC, EK) 1-9
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@ CN-A Connector

Pin No. Signal Spec Description
1 PB A (X) ECL
18 PB A (G) h PB RF Signal
34 PB A (V) ECL
2 PB B (X) ECL l
19 PB B (G) B-ch PB RF Signal
35 PB B (Y) ECL J
3 PB C (X) ECL
20 PB ¢ (G) C-ch PB RF Signal
36 PB ¢ (Y) ECL
4 PB D (X) ECL l
21 PR D (G) D-ch PB RF Signal
37 PB D (Y) ECL J
23 REC A (Y) ECL } .
39 REC A (X) ECL A-ch REC RF Signal
24 REC B (Y) ECL } .
40 REC B (X) ECL B-ch REC RF Signal
25 REC C (Y) ECL } .
41 REC C (X) ECL C-ch REC RF Signal
26 REC D (Y) ECL } .
42 REC D (X) ECL D-ch REC RF Signal
27 REC CK (Y) ECL }
43 REC CK (X) ECL REC Clock
5 FRP (+) TTL }
6 FRE  (-) TTL Reference Frame Pulse
7 AFP  (+) TTL } .
8 AFP (=) TTL Reference Audio Frame Pulse
9 CFP (+) TTL }
10 CFP  (-) TTL Reference CF Pulse
11 DRP (+) TTL }
12 DRP (=) TTL Reference Drum PG Pulse
13 LSTD (+) TTL("H"=525,
"L"=625) 525/625 Select Signal
14 LSTD (-) TTL
28 AFT (=) TTL }
Lk AFT  (+) ITL PB Audio Frame Pulse
29 CFT (-) TTL }
45 CFT (+) TTL PB CF Pulse
15 AMIX (X)
31 AMIX (G) ~-20dBs Digital Audio Monitor Signal
48 AMIX (Y)
16 AMONI L (X) IDlglltal Audio Monmitor Signal (L)
32 AMONI L (G) -20dBs (The input Signal is selected
49 AMONI L (Y) by the function control panel.)
17 AMONI R (X) lDigital Audio Monitor Sigmal (R)
33 AMONI R (G) -20dBs (The inpiut Signal is selected
50 AMONI R (Y) J by the functiom control panel.)
22 SPARE A (-)
38 SPARE A (+)
30 SPARE B (-)
46 SPARE B (+)
47 CASSIS GND Frame GND

DVR-1000 (UC, EK)
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(@ CN-B Connector (GP-iB)

Pin No. Signal Spec Description
1 IFDIOL TTL
2 IFDI02 TTL
3 IFDIO03 TTL
1§ g‘,gigg E;i 8 Bit Parallel Data Bus
14 IFDI06 TTL
15 IFDIO07 TTL
16 IFDIOS8 TTL
6 IFDAV TTL.
7 IFNRFD TTL } Handshake Bus
8 IFNDAC TTL
9 IFIFC TTL
10 IFSRQ TTL
11 IFATN TTL Management Bus
17 IFREN TTL
5 IFEQOI TTL
12 SHIELD Frame GND
18 TIFDAV (G) GND
19 IFNRFD (G) GND
20 IFNDAC (G) GND
21 IFIFC (G) GND
22 IFSRQ (G) GND
23 IFATN (G) GND
24 LOGIC GND GND

(B) RS-422 IN, RS-422 OUT, RS-422 IN/OUT Connectors

Pin No. Signal Spec Description
2 REM-A IN (-) TTL } .
7 REM-A IN (+) TTL Serial Remote Input
8 REM-A OUT(-) TTL 1 .
3 REM-A OUT (+) TTL J Serial Remote Output
4 GND GND
6 GND GND
1 NC
5 NC
9 NC

DVR-1000 (UC, EK)
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1-9. INITIAL SETTING OF SWITCHES AND JUMPERS

1-9-1, Changing the Line Output Impedances

1. INSTALLATION m‘ H

L.0O-05 Board
A,BC, D,E ¥, G H I (soldered jumpers):

Line output impedances
These jumpers select line output impedance of the TIME
CODE, CUE and MONITOR OUT R/L connectors, These
output impedances are set to 600 obms when the unit is
shipped. However they can be changed through the
remodeling shown below to 37.5 ohms or 150 ohms.

1.0-05 BOARD

—8older Side— 1 E ¢
oM Y e N7 Ty D D D

R A O A R Sy c 4 B
¢~ CUE MON R MON L O OO

H D F

- J
OUTPUT TRACE (each channel)
MPEDANCE| A | B | ¢© D | E F | ¢ | H I

60002 OO O lC=o|ooloo|og|ooioo|iog
1500 O} |oO|co|=e |8 |00 |00|0a|ng
37.5Q OO IO | D4 | 56 | BHE | BHE) | B4 | BHE | S

(C=1; Keep unchanged as shorted.
00 O Keep unchanged as open.
@@ ; Short (solder),

O ; Open (cut trace),

1-12 DVR-1000 (UC, EK)
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1-9-2, Changing the Line Input Impedances

TR-40 Board
A, B, C, D, E, F (soldered jumpers):

Line input impedances
These jumpers select the line input impedance of the
TIME CODE and CUE connectors, These input impedances
are set to 600 obms when the unit is shipped. However
they can be changed through the remodeling shown.below
to 37.5 ohms, 150 ohms or 10k ohms.

TR-40 BOARD
—8older Side—

( )

o o Ow

= [ O O

INPUT CUE TIME CODE REAR PANEL SW
IMPEDAN CE A E-F B C-D 6002,/10 kQ
10k9 (=] | o oo 10k
600€ og m | mm| oo 600Q
1504 Cao) oo Cmol oo 600Q
37.5Q = g_’@ - [g'@ 6000

0 O ; Keep unchanged as open,
@@ ; Short (solder).

5’?33 ; Solder 50 ohms resistance between E-F or B-C,

DVR-1000 (UC, EK) , 1-13
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SECTION 2
SERVICE INFORMATION

2-1. PRINCIPAL COMPONENT LOCATION

FUNCTION CONTROL PANEL

CP-106 Board:
SW-157 Board:
SW-158 Board:
PS-139 Board:
DET-3 Board:
RE-44 Board:
Rotary Encoder
El Panel

O~ OV W

DVR-1800 (UC, EK)

Function Control Panel
Switch

Switch .
Power Supply Relaying
Search Dial Detector
Rotary Encoder Detector

2-1
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PRINTED CIRCUIT BOARD

CARD RACK

RF-15 Board:
AE-05 Board:
CD-35 Board:
RS-23 Board:
SP-01 Board:
SY-69 Board:
MB~133 Board

NGy U W N

RF

Audio (CUE/CTL) & Erase
Capstan & Drum Servo
Reel Servo

Servo Processor

System Controller
Mother Board

SENSOR & CASSETTE CONTROLLER

8a PC-34 Board:
8b PC-34 Board:
8c PC-34 Board:
8d PC-34 Board:
8e PC-34 Board:
8f PC-34 Board:

9a PC-36 Board:
Sb PC-36 Board:
10a PC-37 Board:
10b PC-37 Board:
10¢ PC-37 Board:
104 PC-37 Board:

11 CS-21 Board:
12 CC-29 Board:

13 LE-52 Board:
14 TR-41 Board:
15 DE-17 Board:
16 SE-47 Board:

Sensor,User Center (M)
Sensor,User Center (L)
Sensor,Reel Positon (M)
Sensor,Reel Positon (L)
Sensor,User §
Sensor,User T

Tape End Sensor
Tape Beginning Sensor

Cassette Compartment
Up Sensor (FIX)
Cassette Compartment
Down Sensor (FIX)
Cassette-down Sensor
Cassette~in Sensor

(MOVE)
(MOVE)

Cassette Controller (FIX)

Cassette Controller
Coding Hole Sensor (LED)
Coding Hole Sensor (PTR)
Tension Sensor

Sensor Relaying

Front View

(MOVE)

=

|| —

[
—

ik

DVR~-1000 (UC, EK)

INTERFACE

17 PR-87 Board:
18 IF-135 Board:
19 IF-134 Board:
20 IF-138 Board:

Processor Interface (CN-A)
GP-IB Interface Board (CN-B)
RS-422 Interface Board
Interface Mother Board

POWER SUPPLY & MOTOR DRIVER

21
22
23
24
25

26
27
28

PS-138 Board:
RE-32 Board:
CT-74 Board:
FC-37 Board:
MD-43 Board:

MB-137 Board:
PD-36 Board:
CN-157 Board:

Power Supply
Switching Regulator
Regulator Controller
Power Supply Relaying
Motor Driver

Motor Drive Mother Board

Power Rotary Trans Driver
Reel Motor Relaying

Side View




OTHERS

29 PE-18 Board:
30 VR-50 Board:
31 LE-56 Board:
32 Sw-179 Board
33 FP-24 Board:
34 CN-191 Board
35 AH-13 Board:
36 AH-15 Board:
37 BP-10 Board:
38 TR-40 Board:
39 LO-05 Board:

Power Indicator
Volume

Indicator (LOAD & RUN)
E-dject Switch

Control Panel Relaying

BNC Panel

R/P Head

Full Erase Head
Relaying

Input Transfrmer
Audio Line Out

MOTOR,SOLENOID,HEAD,etc.

40
41
42

MOO1
M0OO02
M003
M004
M0O5

M0OO06
M007
M008
M0O09

PM1
PM2
PM3
RV1

Full Erase Head
CUE/CTL/TC ERASE HEAD
CUE/CTL/TC R/P HEAD

Motor,S~Reel

Motor,T-Reel

Motor,Capstan

Motor,Drum

Motor,Cassette Compartment

Motor,Reel Position
Motor,Fan

Motor,Fan
Motor,Treading

Solenoid,Pinch
Solenoid, T Brake
Solenoid,S Brake
Potentiometer,Threading

(-9

Rear View

[

\
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2-2. CABINET REMOVAL ) How to remove the escutcheon
After removing the top plate, side plates, and control
Top cover removal panel, loosen the four set screws (+PSW3x8), shown in
After sufficiently loosen the two serews of the top pan- the figure, and then remove the escutcheon in the
el, then pull the top panel about 5 mm to the rear and  direction of the arrow,
lift it up. Note: Remove the escuteheon carefully because the
screw ﬁ serew harness of such items as the EJECT button is
L / attached to the inside of the escutcheon.
" %
=

Il

+PSW3x8

—
| —O

] e ———

Note: When mounting the escutecheon, push it downward
Side panels removal and then tighten the set screws,
After removing the top cover, remove the 10 screws and
the 10 washers shown in the figure (+B4 x 10, five each  Opening of connector panel
left and right). Adequately slacken the two screws of the rear panel shown
in the figure, then open the connector panel,

+B4x10

00

@~ =0

+B4x10 =] : / )

@G il

I

I

(- @

_’/@ =\l /

+B3x25

Removing the bottom panel of the function control panel
Remove the four screws (+PSW M3 x 8) shown in the
figure. (Tightening torque: 8kg-cm)

@ +PSW3x8

+PSW3x8 /\
/ A

bottom panel

T
i
o

1 +PSW3x8
%PSW ¢

DVR-1000 (UC, EK) 2-7 \

HIHTI

2. SERVICE INFORMATION



g
=
<
=
&
[
=
Ly
=4
>
x
LLl
®
o~

2-3. NOTES ON POWER UNIT
2-3-1. Primary Circuit & Electric Shoek

The power supply section consists of the PS-138, the CT-74,
and RE-32 boards, and also the. primary side peripheral
components, These parts are contained in a single case,
forming & power supply unit. All of the CT-74 board and
the shaded portion of the PS-138 board are on the primary
side. Take care, therefore, not to receive an electric
shock.

The heat sink on the primary side of the PC-138 board
is also connected to the primary ecircuit.

Even after the power switch is turned OFF, a high volt-
age will remain on the shaded portion of the PS-138
board. Be careful, therefore, when handling the board.

Aol 'Tr;“ o
@’{““7\ b

RS

B : ,
[} == = = = =

" 5
ﬁ PR TS S T

PS-138 Board (solder side)

o+ e
0 e pnche e sesaias

-3

2-8

2-3-2. The Power Supply Removal

Note: Before performing work on ‘the power supply, turn

the power switch OFF and also unplug the power cord.

1. Remove the blank panel or control panel.

(For details, refer to Section 1-6, installing the fune-
tion control panel.)

2. Remove the two screws (+PWH 3 x 6).and remove the
harness clamp,

3. Disconnect connectors CN102, 104, 105, and 106, and
also the 12 connectors indicated by the shading in
the figure on the FC-37 board.

4, Remove the three screws indicated by the * marks in

the figure.

base plate /\

@E\ggg%ﬁx
NN |
+PW§;3§\/II/ *\@)/Q\//

harness clamp

{
/,
I\

base
lat
CNioz Piete FC-37 board
L
R 7 (:] cN2i3 cnzi7
[ = a8 838 ®
[ [] ] cN2i2 24 lACN2:8
NN T
211 28 08I 3CNz2)
9] K 5'1;]3 7 ]U 23 :: :: :;
T / / — CN2I0 1A %zzomcnzn
8A % A
fan FC-37 board “Wﬁ; 5.5
CN104, 105, 106 BE“ _-____IIQ
CN2id 18 4a CN222
%77
B rear

DVR-1000 (UC, EK)



5. Open the connector panel,
§. Disconnect the connector CN931 from the PD-36 board

and also the screw shown in the figure (+PWH 4 x 8).

PD-36 board

1

7. Withdraw the power supply about 10 em, and discon-
nect connectors CN107, CN108, CN109, and CN124

shown in the figure,

CN1

8. Withdraw the power supply entirely.

DVR-1000 (UC, EK) 29

2-3-3. Checking the MD-43/PD-36/MMB-137 Boards and
Adjusting the Power Supply

Remove the power supply and place it alongside the unit
as shown in the figure below, After removing the power
supply, reconnect all of the connectors, Switch the power
ON, and check the operation of the each board.

" In this condition, the CT-74 and RE-32 boars can be adjust-

ed from the holes in the left and right sides of the power
supply cover. When performing adjustments which involve
measuring voltages at the TP terminals, ete., however,
remove the power supply cover according to Section 2-3-4.
For details of the adjustment procedure, refer to Section
8 "POWER SUPPLY ALIGNMENT".

Caution:

Almost all of the circuits inside the power supply cover
are on the primary side, When inserting an adjusting rod
into the case, therefore, be very careful not to touch

other conductive parts,

I

2. SERVICE INFORMATION
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2-3-4. The PS-138/CT-74/RE-32 Boards Check

Note: Before performing work on the power supply unit,
switeh the power OFF and unplug the power cord. Even
after the power switeh is turned OFF, a high voltage
will remain on the primary side circuit of the PS-138
board. Be careful, therefore, when handling the board.

1. After removing the power supply, disconnect CN211, 3. Removing the MD-43 and MB-137 boards
213, 215, 217, 221, and CN223 from the FC-37 board. Unserews the four screws (+4PSW 3 x 8).

PSW3x8

power supply PD-36 board

2, Disconneet CN930 from the PD-36 board. 4, Removing bottom panel
Remove the six screws (+PWH 3 x 8).

PD-36 board

+PWH3x8

FC-37 board

PD-36 board

2-10 DVR-1000 (UC, EK)
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Remove the four screws (+PWH 3 x 6) shown in the

figure, remove the bottom panel, then remove the six

6. Re-connecting connectors
Install the MD-43 and MB-137 boards on the power

screws (+PSW 3 x 8).

supply case. Stand the power supply case as shown in
the figure, and connect CN102 and CN930, Place the
PS-139 board with the soldered side facing upward,
arrange it as shown in the figure below, and connect
CN103, 104, 105, 106, 107, 108, 109 and also CN124,
Next, switech the power ON, and check the operation
of the PS-138/CT-74/RE-32 boards. The operation of
the power supply will not be affected if either the
harness between the FC-37 board and the unit or CN931
is disconnected. In this case, however, the motors ex-
cept the fan motors will not run when the power sup-
ply is switched ON, When checking the motor drive
system, first ensure that the operation of the PS-138
board is normal, then check the MD-43 board.

Caution:
1. Most of the PS-138 board and all of the CT-74 board
are in the primary circuit. When the board is in the

power supply case

position shown below, the primary side circuit is ex-
posed, Take great care, therefore, not to receive an
electric shock. Also, be very careful not to touch capaci-
tors C5 to C10 on the PS-138 board because they
will remain eharged for a while even after the power
is switehed OFF.

2. If it is not possible to connect CN107, 108, and CN109,
either stand the PS-138 board on edge with the RE-32
board on top of it or connect pin 5B of CN107 on
the board to ground, leaving CN107, 108, and CN109

otherwise disconnected,

CN107
oooooll
5Bl ¢ 0 000

777 (view of connector as seen from pin side)

5, Removing the PS-138 board
Disconnect connectors CN102 and CN124 from the
power supply case. Next, disconnect connector CN103k
from the PS-138 board.

PD-36 board

«——— board

Ra Ry CN103

PS-138 board f

e

e

power supply case

NC INLET

DVR-1000 (UC, EK) 2-11
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9-4. EXTRACTING/INSERTING PLUGHN BOARDS

Wait switehing off the power before extracting or inserting
any of the plug-in boards.

Extracting the board
Pull up the eject levers in the board up in the direction

of the arrow., Do not pull the board by grasping any of the

components on it.

eject lever

—e

[ T

-_—] | ﬁ_-

Inserting the board
Push down the eject levers as shown in the figure, then

insert the board.
oi

- - V:-_—J

Lo

[:o-.l
_”1 [

2-5. NOTES ON REPAIR PARTS

9-5-1, Notes on Repair Parts

1))

@

(3)

C)

(5)

Safety Related Components Warning

Components identified by shading marked with

A on the schematic diagrams, exploded

views and electrical spare parts list are
critiecal to safe operation. Replace these
components with Sony parts whose part num
bers appear in this manual or in servie
bulletins and service manual supplements

published by Sony.

Standardization of Parts

Repair parts supplied from Sony Parts Center may
not be always identical with the parts which actual-
ly in use due to naccommodating the improved parts
and/or engineering changes" or ngtandardization of
genuine parts”,

This manual's exploded views and electrical spare
parts list are indicating the part numbers of "the

standardized genuine parts at present".

Change of Parts
Regarding engineering parts changes, refer to Sec-
tion E. "CHANGED PARTS".

Stock of Parts

parts marked with "o" SP (Supply Code) eolumn of
the spare parts list are not normelly required for
routine service work. Orders for parts marked with
mg" will be processed, but allow for additional

detivery time.

Units for Capacitors, Inductors and Resistors
The following units are assumed in schematic dia-
grams, electrical parts list and exploded views unless
otherwise specified.

Capacitors: uF

Inductors: nmH

Resistors: ohm

DVR-1000 (UC, EK)



2-5-2. Replacement Procedure of Chip Paris

Required Tools
Soldering iron 20W;
If possible, use the soldering-iron tip heat-
controller at 270 + 10°C,
Braided wire;
SOLDER TAUL or equivalent
Sony Part No, 7-641-300-81
Solder; 0.6 mm dia. is recommended.
Tweezers
Soldering Conditions
Soldering iron temperature;
270 £ 10°C
Soldering time;
2 seconds per a pin

CAPACITOR RESISTOR TRANSISTOR, DIODE
terminals
terminals terminals terminals

Replacement of Resistor and Capacitor
1. Place the soldering-iron tip onto the chip part and

heat it up until the solder is melted, When the solder
is melted, slide the chip part aside,

2. Make sure that there is no pattern peeling, damage
and/or bridge around the desoldering positions.

3. After removing the chip part, presolder the area, in
which the new chip part is to be placed, with a thin
layer of solder, ’ '

4. Place new chip part in the desired position and solder

both ends.

CAUTION: Do not use the chip part again once it has
been removed.

DVR-1000 (UC, EK)

Replacement of Transistor and Diode

1.
2.
3.

Cut the terminals of the chip part with nippers.
Remove the leads cut as above.

Make sure that there is no pattern peeling, damage
and/or bridge around the desoldering positions.

After removing the chip part, presolder the area, in
which the new chip part is to be placed, with a thin
layer of solder,

Place new chip part in the desired position and solder

the terminals.,

nippers

transistor

27

¥ ~ o

Replacement of IC

1.

2-13

Using the braided wire, "SOLDER TAUL" Sony Part
No, 7-641-~300-81, remove the solder around the pins
of the IC-chip to be removed.

While heating up the pins, remove the pins one by
one using sharp-pointed tweezers.

Make sure that there is no pattern peeling, damage

and/or bridge around the desoldering positions.

- After removing the chip part, presolder the area, in

which the new chip part is to be placed, with a thin
layer of solder,
Place new chip part in the desired position and solder

the pins.

I
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2-5-3. Replacing the Backup Battery

The following boards are provided with a RAM backup
battery. When necessary, replace it using the procedure
described below:

When replacing the RAM backup battery, be sure to use
the battery listed in the parts list,

1. CP-106 Board (control panel)
2. SY-69 Board (card rack)
3. 1F-138 Board (interface)

(1) How to replace the battery

1. The CP-106 board
When the battery on the CP-106 board reaches the
end of its life, the message "BATTERY EMPTY/
BACKUP DATA LOST" will be displayed on the con-
trol panet. In this case, switeh the DVR-1000 OFF,
remove the board concerned, and replace the battery

with a new one.

2. The SY-69 Board
When the battery on the SY-69 board reaches the end
of its life, the message "BACKUP ERROR" will be
displayed on the control panel. In this case, Switch
the DVR-1000 OFF, remove the board concerned, and
replace the battery with a new one,

3. The 1F-138 Board

When the battery on the IF-138 board reaches the
end of its life, no message will be displayed on the
control panel, hence it is necessary to replace this
battery periodically using the operating time. of the
unit as a rough guide. The standard replacement inter-
val is 4 or 5 years.

Replace the battery using the following procedure:

(@ Turn the switeh of the DVR-1000 ON, then after
a few seconds turn it OFF again and remove the
board.

(@ Replace the battery, taking care not to touch
any conductive parts other than the battery. Even
after the battery has been removed, the data will
be retained for several days, however the battery

should be replaced as quickly as possible.

Note: Unless the above procedure is followed, all of the
RAM data will be reset to "g",

2-14

(2) After replacing a battery

1. CP-106 Board
(@ switeh the DVR-1000 ON while pressing
and keys on the 20-key section.
@ The INITIAL screen will appear, and will flash at
intervals of about 0.5 seconds. Confirm this, then

release the and keys.

2. SY-69 Board

@ cConfirm that the SY-69 board is installed, then
switeh the DVR-1000 ON.

(® Press the RESET switch (S1) of the SP-01 board
while pressing the SETUP switch (S1) of the SY-69
board,

(3 Release the RESET switeh (S1) of the SP-01 board.

@ wait for 2 to 3 seconds then release the SETUP
switeh (S1) of the SY-69 board.

Note: The "BACKUP ERROR" error message will appear
when the battery on one of the boards shown below reach-
es the end of its life:

DVR-1000: SY-69 board

DVPC-1000: IF-139 board
If the error message remains despite replacing the bat-
tery on one board with a new one, either the battery
contact is fauity or the battery on the other board

reaches the end of its life.

DVR-1000 (UC, EK)



2-5-4, Replacing Flexible Wire (4P, 26P)

A 4P cable is used in the cassette-up compartment, and
one 26P cable is used on each of the S and T Reel
Motor. When handling the cable, be very careful not to
bend it as this will markedly reduce its life.
Disconnecting the cable

(D Pull portion @ of the connector to the cable side,

as shown in the figure.

Cautionz Under no circumstances pull the cable first.

(®) Disconnect the cable,

®\ = cable cable

Iie

board
board

ﬁ H cable

>  cable
N e M

I

Connecting the cable '
(D 1dentify the front and back faces of the cable, then

insert the cable into the connector,

Front
@ (face with characters printed on it)

T
Back (face with seal at the
board eonneecting portion)

(@ 1nsert portion (A of the connector,

back \u/ front

L

board

DVR-1000 (UC, EK) 2-156

2-5-5. Replacing the EL Panel (Function Control Panel)

This is a block replacement part, If it breaks down, trace
the cause of the breakdown and have it repaired. The panel
contains high voltage parts. Under no circumstances, there-

fore, attempt to disassemble it,

(1) Remove the bottom panel, (See Section 2-2, "CAB-
INET REMOVAL")

(2) Removing the EL panel.
Remove the four screws (PSW 3 x 6) shown in the
figure, then disconneet CNG.

(3) Install the new EL panel and screw the bottom panel
in place.

PSW3x6

control panel

eross section

2-5-6. Servicing Board in Head Drum

The recording/playback module board and hybrid ICs are
mounted on the scanner in the drum,

The dynamic balance of the scanner has been completely
adjusted with this board in the circuit. For this reason,
when servicing the unit do not under any circumstances
remove the module board, remove components from it, or
add components to it, (Also, do not remove solder from
the board, or add solder to it.)

The shield cover installed on the outside of the playback

module board must not be removed.

TGN
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2-6. METHOD OF REMOVING CASSETTE TAPE WHEN
EITHER IT CANNOT BE EJECTED OR CASSETTE-
UP COMPARTMENT DOES NOT RISE

If either the cassette cannot be ejected or the cassette-
up compartment does not rise up due to some trouble or
other, first carry out the following procedure then

remove the cassette:

1. Remove the top cover and the control panel.

2. Rotate the gear coupling by hand in the direction of
the arrow and move each guide to the unthreading
position. The tape will remain at the threading

position,

cassette

2-16

gear coupling

threading motor

DVR-1000 (UC, EK)



3. Place the hand inside the opening at ‘the bottom of 5. Remove the cassette tape from the cassette compart-
the cassette loading port, and rotate the bottom of ment.
the S side reel motor by hand to take up the tape §. Check the cause of the trouble and carry out repair.
protruding from the cassette. At this time, take care
not to damage the tape which remains in the unit.

S side
reel motor T

4, Leaving the cassette compartment installed on the
VTR unit, rotate the driving wheel at the left front

to the right side to raise the cassette compartment.

AN NN o

Driving wheel |

DVR-1000 (UC, EK) 217
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2-7. ALIGNMENT TAPE DR-5-1A and DR-5-1B

The DR-5-1A alignment tape is for 525/60 system.
The DR-5-1B alignment tape is for 625/50 system.
The following signals are recorded on it,

TIMER CUE AUDIO VIDEO

g
=
<
=
&
[
F4
il
Q
>
o
L1
w
o~

min.sec
0.00 —
BLANK BLANK B/ s TLANK CIL POSITION CIIECK
20 BLANK BLANK Ach;  J0Mz TAPE PATH  CIIECK
B/C/D ch; BLANK
o0 BLANK BLANK Ach; 10Nz TRACKING CHECK
8.00 B/C/D ch; 20Mlz
BLANK BLANK Achi PG ADJUSTHENT SIGNAL | oo pociion  cilick
10.00 B/C/D ch; BLANK
: Ach;  DIGITAL COLOR BAR )
S BLANK BLANK Lo/ chs DLANK PB GOUALIZER CHECK
BLANK BLANK A ch;  POLARITY CHECK PATTERN | o) spity ciipok
16.00 B/C/D ch; BLANK
1Kilz, —20V0 | 1Kitz, —20VY LEVEL ClECK
16.50 COLOR BAR : :
17.00 OIGITD D/A GAIN,RCB PUASE CHECK
10Kz, OVU 1Kilz, OW LEVEL CIECK
17.50
18.00
iz, —10VU | 1KILz, +20V0
18.50 )
LINEARITY
15.00 FREQUENCY RESPONSE | (DIGITAL) D/A LINEARITY GIECK

50ilz, —10VY BLANK

1950 — CIIECK
20.00 —
10011z, ~10W0 | 20liz, OvU
g?-gg MULTI BURST D/A FREQUENCY RESPONSE
2001z, —10V0 | dottz, OV (BIGITAL) ClIECK
21.50
22.00 T REOUR : i
30017, — 10V | 10011z, OV r:‘;“l‘:”‘“ RESPONSE
22.50 .
SUUFFLE THROUGH COLOR BAR
93,00 | . L PB SYSTEH CIIECK
5001z, —10VU | 10Kiiz, OVU E{;ESEENCY RESPONSE | - (DIGITAL)
23.50
24.00 =T .
Kilz, ~10V0 | 12Kz, OV Eﬁgggcncy RESPONSE
24.50
25.00 R 7 7
Skilz, —10V0 | 16Kllz, OV FREQUENCY RESPONSE
CIECK
g% ZONE PLATE CONCEALMENT CIIECK
7.5Kliz, —10VU | 20Kz, OVU gﬁg&‘im‘“ RESPONSE | (ANALOGUE)
%.50
21.00
10Kilz, —10V0 | BLANK
21.50
28.00

o 12K1lz, —10VU BLANK , ,
28.50 TURN TARLE PICTURE FT/REW/SLOW HOTION CHECK

, BLANK BLANK —J_— (ANALOGUE) ___J_________
0.0~
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2-8. MAINTENANCE TOOLS/FIXTURES Tool Kit SONY Part Number J-6253-260-A

Note: The asterisked (*) tools are included in the tool
kit of the DVR-1000,

Extender, EX-129 SONY Part Number A-6001-011~A
This board is used in checking and -repairing plug-
inboards that are housed in the card rack. A sheet
of extender is provided with the DVR-1000.

2. SERVICE INFORMATION

Parts No. Description

J-~6152-450-2 Wire Clearance Gauge Set
J-6251-090-A  Torque Driver Bit

J-6251-110-A  Scanner Eccentricity Adj. Gauge
J-6251-120~-A Head Projection Measurement Gauge
J~6251-160-A Guide Rail Adj. Tool

[CIRERY

6 J-6251-170-8 Reel Plate (M)
J 7 J-6251-210~-A  Pinch Roller Adj. Tool

8 J~6251-850-A  Pinch Roller Check Tool
9 J-6251-870-a S-tension Arm Output Check Tool
10 J-6252-190-A  Reel Table Height Adj. Tool

11 J~6252-200-A  S-plate Adj. Tool
12 J-6252-300-A Flat-plate

Extender, EX-131 Sony Part Number A-6001-008-A 13 J-6252-310-A PRT Harness Guide
A . 14 J-6252-360-A Guide 85 Zenith Check Tool
Used for <check or repair of the plug-in boards 15  J-6253-370-A Guide T6 Zenith Check Tool
3 i - 16 J~6252-380-A  Guide S4 Height Adj. Tool
accommodated in the card rack. A single EX-131 board 17 306232-400-h  nesl Table Seare ad. myeck

. . s - 18 J-6252-510-A  Torque Driver 6kg/cm
is provide with the DVPC-1000. 19  J-6252-520-a Torque Driver 12kg/em
20 J-6252-530~A Torgue Driver 26kg/cm

21 J-6252-540-A Bits Set for Torgue Driver
22 J-6252-730-A  Slant Check Master

23 J-6253-020~A  Carrying Case

24 J-6253-030-2 Guide T6 Width Check Gauge
25 J-6253-180-A  Capstan Shaft Adj. Tool

26 J~-6253-300-2a Tension Arm Bending Tool

27 J~6263-470-A Roving DAC

28 J-6264-360-A BNC-UM Cable .

29 7-700-736-01 L-shaped Hexagonal Wrench (1,27)

DVR-1000 (UC, EK) 2-19
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Alignment Tape

SONY Part Number

DR-5-1A for 525/60 System 8-960-070-01
DR-5~1B for 625/50 System 8-960-070-51
Refer to section 2-7 for the recorded contents.

Dummy Cassette

SONY Part Number

Cassette for in switch 'OFF!' J-6252~170-A
Cassette for in switch 'ON! J-6252-180-A

These cassettes are used for in switeh positioning.

Thickness Gauge

SONY Part Number J-6041-670-A

This gauge is used for positioning adjustment of mech-

anism parts.

Thickness (mm)
0.03 0.04 0.08
0.09 0,10 0.11
0.12 0.13 0.14
0.15 0.20 0.25
0.30 0.35 0.40
0.45 0.50 0.60
0,75 0.80 0.90
1.00

2-20

*

Torque Driver Bit SONY Part Number J-6251-090-A
This bit is used to tighten the drum attaching screws.

*
Scanner Eccentricity ADJ. Gauge

SONY Part Number J-6251-110-A
This gauge is used for eccentricity adjustment when the
scanner assembly is replaced.

*

Head Projection Measurement Gauge
SONY Part Number J-6251-120-A
This gauge is used to measure the head projection.

*

Guide Rail ADJ. Tool SONY Part Number J-6251-160-A
This tool is used for guide rail positioning at S side.

‘tamped with "JB-5116"

DVR-1000 (UC, EK)
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Reel Plate (M) SONY Part Number J-6251-170-B
This plate is used to adjust the height of the reel table.

Stamped with "JB-5117"

*
Pinch Roller ADJ. Tool

SONY Part Number J-6251-210-A
This tool is used to measure the pinch roller.

*

Pineh Roller Check Tool

SONY Part Number J-6251-850-A
This tool is used to check the azimuth of the pinch
roller link. Use four UM3 batteries for this tool.

Stamped with "JB-5185"

DVR-1000 (UC, EK) 2-21

E 3

S-tension Arm Output Check Tool

SONY Part Number J-6251-870-A
This tool is used to measure the tension of the S~tension
arm.

Stamped with "30"

Stamped with "70"

*
Reel Table Height ADJ. Tool

SONY Part Number J-6252~190-B
This tool is used to adjust the height of the reel table
and the guide S5 and the azimuth of the pinch roller.

Stamped with "JB-5219B"

*

S-plate ADJ. Tool SONY Part Number J-6252-200-A
This tool is used to adjust the slant of the S drawer
slider and the tension regulator,

Stamped with "JB-5220"

IR
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*

Flat-plate SONY Part Number J-6252-300-A
This plate is used to check the inclination of the audio
head.

Stamped with "JB-5230"

*

PRT Harness Guide SONY Part Number J-6252-310-A
This guide is used to guide the harness in the drum.

*

Guide S4 Height ADJ. Tool
SONY Part Number J-6252-380-A
This tool is used to adjust the height of guide S4,

<>

Stamped with "JB-5238"

(&

*
Reel Table Shaft ADJ, Tool

SONY Part Number J-6252-400-A
This tool is used for vertical adjustment of the reel
shaft.,

Torque-Driver

6kg-cm SONY Part Number J-6252-510-A
12kg-cm SONY Part Number J-6252-520-A
26kg-em SONY Part Number J-6252-530-A

Bits Set for Torque Driver
SONY Part Number J-6252-540-A

Y i/

Cleaning Cassette, DCM-75CL
Employed for cleaning the head.

2-22 DVR-1000 (UC, EK)




SONY Grease SGL-501
SONY Part Number 7-662-001-62

@

MOLITON Grease No. 320
SONY Part Number 7-662-001-41

6
30,62*00\-41

*
Slant Check Master

SONY Part Number J-6252-730-A°
This tool is used to calibrate the S5 and T6 guide slant
check gauges. '

<

Stamped with "JB-5273"

*
Guide S5 Zenith Check Tool
SONY Part Number J-6252-360-A
This gauge is used to check the slant of the 85 guide.
Note: Make sure to adjust this tool with the slant check
master (J-6252-730-A) before using it. (Refer to
Section 2-9.)

*

Guide T6 Zenith Check Tool
SONY Part Number J-6252-370-A
This gauge is used to check the slant of the T6 guide.
Note: Make sure to adjust this tool with the slant check
master {J-6252-730-A) before using it. (Refer to
Section 2-9,)

*
Tension Arm Bending Tool
SONY Part Number J-6253-300-A
or J-6041-650-A

Serves to adjust inclination of the tension regulator guide.

Ve
?

2

Wire Clearance Gauge Set
SONY Part Number J-6152-450-A
Used to adjust clearance between mechanical parts.

Thickness (mm)
0.1 0.2
0.3 0.4
0.5 0.6
0.7 0.8
0.9 1.0

DVR-1000 (UC, EK) 2-23
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Dental Mirror
SONY Part Number 7-723-902-00

Used for watching tape transport,

* .
Capstan Shaft Straightening Tool

SONY Part Number J-6253-180-A
Used to straighten the capstan motor shaft,

*
Guide T6 Gauge

Sony Part Number J-6253-030-4A
Used to adjust the upper/lower flange width of the T6 guide,

=

BNC-UM Cable
SONY Part Number J-6264-360-A

Used for observation of RF waveform.

2-24

*

Roving DAC
SONY Part Number J-6263-470-A
Note: This part includes a single cable for conversion
between the mini RF plug and BNC plug (BNC-UM
cable: J-6264~360-A, 1m),
Used for check, troubleshooting, ete. of the digital signal
processing eircuit.,
The roving DAC is used mounted to an 8-bit D type
flip-flop IC suech as LS273/573 type (20-pin), It samples
discretionary 8-bit parallel data in the digital circuit and
output the data as an analog signal via D/A conversion.
By observing the output signal with en oscilicscope or
the like, operation check and troubleshooting of the
digital cireuit are easily achievable,
For details of usage, refer to 2-8 of the DVPC-1000
meintenance manual (VOL-1),

BNC-UM cable

Cleaning Band SONY Part Number 3-735-152-01
Used to clean the slider guide bloeck.

DVR-1000 (UC, EK)



Microscope Attachment Sony Part Number J-6253-420-A
Head Chip Miecroscope Sony Part Number J-6252-210-A

Used to observe the head chip.

Microscope attachment

Head chip microscope

Microscope Attachment

DVR-1000 (UC, EK)

Head Chip Microscope

2-25
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2-9.

W

CALIBRATION METHOD OF THE S5/T6 ZENITH
CHECK TOOLS

hen the S5/T6 =zenith check tools are used, be sure

to calibrate them by using the zenith check master.

. C

arefully measure the guide slant so that the probe

does not touch either upper of lower flange, as shown

in the figure below.

probe

31d H

upper flange

-

— lower flange

2-9-1, Calibration of the S5 Zenith Check Tool

1. The following figure shows the relation between the

the guide slant and the fluctuation of the needle of
the dial gauge.

2. Push probe A of the S5 slant check tool, shown in

the figure below, lightly against the slent check

mester. Verify that the needle of the dial gauge is

pointing to "0" at this time. If it is not, adjust set

screw A shown in the figure.

Note: Push probe A against the slant check master so
that the center line of the cylinder of the
slant check master is aligned with the center

line of the probe,

guide S5 zenith @
Check Tool ~~0

guide S5 zenith &)
check tool <

@-

inclination

set screw A

set screw B

probe B

~

/guide S5 zenith

check tool

zenith check

probe A tool master~

2-26

3, Push probe B lightly against the slant check master

similarly to Step 2 and verify that the needle of the
djal gauge is pointing to zero.
If it is not, adjust set screw B.

DVR-1000 (UC, EK)
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2-9-2.  Calibration of the T6 Zenith Check Tool

1. The following drawing shows the relation between the
guide slant and the fluctuation of the needle of the

dial gauge,

DVR-1000 (uC, £K)

.

® guide T§ zenith
o= check tool

guide T8 zenith
check toof

~@®

inclination

2. Push the probe A of the Tg Zenith check tool, shown
in the figure below, lightly against the Zenith check
master. Verify that the needle of the dial gauge is
pointings to #gn gt this time, It it jg not, adjust the
set screw A shown in the figure,

Note: Push probe A against the zenith check master so
that the center line of the cylinder of the
zenith check master ig aligned with the center
line of the probe,

set serew A

set screw B

probe B

probe B

guide T6 zm

check tool

zenith check
tool master probe A

3. Push probe B lightly against the Zenith check master
similarly to Step 2 and verify that the needle of the
dial gauge is pointing to "pv, If it is not, adjust set
serew B.

g
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2-10., FUNCTION OF SWITCHES, JUMPERS AND LEDs

2-10-1. RF-15 Board

2-10-3. SP-01 Board

( B 4 ™)
%} O D1& O ﬁ
S2 81 83
JP2
JP1
R H - J . [ 1 b J

D1: ADV EN indicator (green)
This lights under capstan servo lock conditions.

JP1/2: ADVANCE HEAD select jumpers

Normaily, JP2 is shorted.

When JP1 is shorted, the equalizer ICs (IC5, 6, 7 and 8)
at the playback system operate in the advance head
playback mode at all times.

2-10-2. AE-05 Board

7

D403 & & D402

N e | H =l I—J

D402: CTL EXIST indicator (green)
This lights when the CTL PB level is more than 1.4Vp-p.

D403: TC EXIST indicator (green)
This lights when the TIME CODE PB level is more than

1.0Vp-p.

2-28

D1: W.DOG indicator (green)
This lights when the CPU is hangup. Press the SYSTEM
RESET switeh S1/SP-01 when this lamp has lighted,

Sl: SYSTEM RESET switch
This resets all the CPUs on the SP-01, SY-89 and RS-23
boards to the power-on status.

S2: NOVRAM WRITE switch

This transfers data written in the RAM of NOVRAM into
the nonvolatile memory area, For details on the data
transfer, refer to the section 3 "TEST MENU",

S3: MOTOR ALL OFF switch

This switches off the power which is supplied to all the
motors. When 83 is set to the HOLD position, power is
not supplied to the motors. Normally, S3 is set to the
NORMAL position,




2-10-4. SY-124 Board

e N
i s
D1 D2 Q
N T ) IS

D1: LTC READ indicator (green)
This lights when the longitudinal time code (LTC) is
being played back properly.

D2: NON DF indicator (red)
This lights when the DVR-1000 has been set to the non-
drop frame mode (when (DROP F) is set to OFF)
on the TC & CHR sub menu.

Si: SET UP switch

All the parameters of the DVR-1000 and DVPC-1000
except those of the control panel are initialized to the
statuses applying when the wunits were shipped by
pressing the SYSTEM RESET switch S1/SP-01 or switeh
the power to on while this SET UP switch is being

pressed.
2-10~5. LO-05 Board

A, B, C, D, E, F, G, H, I (soldered jumpers):

Line output impedances
These jumpers select the line output impedance of the
TIME CODE, CUE, and MONITOR OUT R/L connectors.
For details, refer to section 1-9 "INITIAL SETTING OF
SWITCHES AND JUMPERS".

DVR-1000 (UC, EK) 2-29

2-10-6. TR-40 Board
A, B, C, D, E, F (soldered jumpers):

Line input impedances
These jumpers select the line input impedance of the
TIME CODE and CUE connectors. For details, refer to
section 1-9 M"INITIAL SETTHING OF SWITCHES AND
JUMPERS",

2-10~7, IF-138 Board
Si: TIMER/COUNTER RESET switch

This resets the timercounter on the IF-138 board. For
details, refer to section 3 "TEST MENU",

2-10-8. CP-106 Board

S$1: RESET switch
When this switeh is pressed, the CPU inside the control

panel is reset to the power-on status.

TR
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SECTION 3
TEST MENU

l 3-1. SELECTION OF TEST MENU

1f you press out of the menu seleciton keys on the control panel, you will see Test Menu.

} CTESTY

PANNEL  RF__ CHECKER EXIT

F1 F2 F3 F4 FS F6 F7 F8 ] Fi0 21 F12

The Test Menu has the following functions.
(Panel) .. The PANEL menu is displayed when the key is pressed.
This menu is used for checking the control panel.
(RF) vesss The RF menu is displayed when the key is pressed.
This menu is used for adjusting the RF signal system,
(Checker). The CHECKER menu is displayed when the key is pressed.
This menu is used for adjusting the SERVO and TAPE TRANSPORT systems.

3-2. PANEL MENU

In the Panel Menu, the following checks will be performed.

For more information, see the DVR-1000 Operation Manual.

(EL Unit): The display of the control panel will be checked.

(Input): The keys, switches and dial on the control panel will be checked.
(Output): LED on the control panel will be checked,

DVR-1000 (UC, EK) _ 3-1
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3-3.

3-3-1.

HOME

RF MENU

RF Menu Flowchart

y—] PRESET |
(TEST)
(RF) (MODE
(CONT.) SEL)

(ADJ SEL

(MODE  SEL)

)

! VARIABLE |

(CH-A) (CAIN

an

[PB EQUALIZER ADJUSTMENT |-g»={CH-A ADJUSTMENT |——¢-={ CONFI PB

HI-FREQ. GAIN ADJUSTMENT

]

(ADJ SEL)

(CONT)

/

[F2]¢can

(€]

y-={ CONFI_PB

MID & LOW FREQ. GAIN ADJUSTMENTI

(PHASE)

q-={ CONFI PB

1

HI-FREQ. PHASE ADJUSTMENT

[¥4](ca1n

ay»

¢=[ADV PB HI-FREQ. PHASE ADJUSTMENT |

[F5]CcAIN

(2))

¢={ADV PB MID & LOW FREQ. PHASE ADJUSTMENT |

(PHASE)

¢=! ADV PB HI-FREQ. PHASE ADJUSTMENT |

[r8]cace)

[F4](cu-3)

Lm{ AGC CONTROL ON/OFF ]

$—{CE-B ADIUSTMENT |
[F5]¢cn-c)
{-~{Gic amrveTENT |
[Fé](ca-n)

[F3](cn-4)

[REC DRIVE ADJUSTMENT |——={CH-A ADJUSTMENT |

(REC MODE)

[F1](cURRENT)

¢—={RECORD CURRENT ADJUSTMENT |

[F2](ouTy)

¢—{DATA DUTY ADJUSTMENT

]

[F3](Px suIFT)

[F1]ps (1)

¢—PEAK SHIFT MENU

}——¢—=[BIT LENGTH-1 ADJUSTMENT

[F&](ck PHASE)

[F2]ps (2

[ CLOCK PHASE ADJUSTMENT

] ¢—={BIT LENGTH-2 ADJUSTMENT |

[F5](EnaBLE sw)

[E3]ps (3)

_>lRECORD ENABLE SW

| #—=|BIT LENTGH~3 ADJUSTMENT |

[Fa](cH-3)

b CH~B ADJUSTMENT

[¥5]Cca-c)
[F6](cH-D)

3-2

[Fé]es (&)

¢—=[BIT LENGTH-4 ADJUSTMENT |

[E5]es (5)

¢—=[BIT LENGTH-5 ADJUSTMENT |

[Fe]ps (6)

L_./BIT LENGTH-6 ADJUSTMENT |

DVR-1000 (UC, EK)



3-3~2, Selection of RF Menu

This menu is used for adjusting the RF signal system.
Note: Perform the adjustment according to this menu with full attention by referring to
Section 12. If any improper operation is performed on this menu, the video and

audio outputs in good conditions may not be obtained.

Perform the following operations from the conmtrol panel.
: Test menu select

[F2](RF) : RF Menu

<RF TEST MENU>

2
=z
l
=
.
[7e]
w
=
-

CAUTION
FOR MAINTENANCE ONLY

No proper operation & quaranteed under
this menu. A careless use of this menu
may cause serious trouble to this VTR,

For further operation, press F1 (CONTINUE)

CONTINUE EXIT

Fl F2 F3 Fé F5 3 F7 F8 ] F10 F11 Fl12

If(CONTINUE) key is pressed, the display on the control pamel changes to either

one of the following.
Press([F12] (EXIT) key to return to Test Menu.

CH-A RECORD DRIVE CH-A PB EQUALIZER [NNER ERROR
(v AR IABLE MODE ) CONTROL/DATA CON/ ‘ORL DATA RAT'E (PRES ET MODE )
CTEST : RF VARIABLE MODE), Tape code : High-HC (8500e) <TEST : RF> PRESET MODE TCR 00:00:00:00  CUE 00:00: 00: 00
Record drive PB equalizer Channel Condition: OUTPUT Record drive PB equalizer Channel Condition: OUTPUT
PR Rec | A Teont) 3557 63 AGC (O [YERTERT! Rec:En  A: (conf) 35 62 63 AGC:ON A
(ps}2 3 4 0§ Cadv) 37 83 63 § (s)z 3 4 0 6 O (adv) 37 63 83
BYTYTRY Rec: En & {eont) 3763 83 AGET B: 3 412 Rec:tEn  B: (conf) 32 53 63 AGC:ON B Iﬁ]
(os22 3 4 9 5 O adv) 23 63 &0 G2 .3 4 0 5 0 (adv) 23 63 &0
€ 12 +3 Rec:En  C: (conf) 33 63 63 AGC: c: 1z +3 Rec:En  C: (cont) 33 63 63 AGCION C F__'___"_——_—'——_[__'_'
(13 4 5 0§ 0 (2dvy 35 83 &3 (bs)3 4 5 0§ @ adv) 35 63 63
p: 12 +1 Rec:€n D! (con) 30 §3 $3 AGCION D o: 12 42 Rec:En Dt (conf) 30 63 63 AGC:ON D
(s)3 4 & 0 4 0 (aov) 30 63 63 DL (bs)3 4 4 8 4 8 (adv) 30 63 63 R
ADJUST MODE_SEL cH_COND ERRCORR _EXIT MODE SEL i _COND ExsT
VARIABLE] QUTPUT oN PRESET
Fi F2 F3 F4 F5 Fé F7 F8 F9 Fio il Fiz2 F1 F2 F3 F4 F5 Fé F7 F8 F9 F10 i F12

CH-A REC DRIVE CONTROL DATA:

It displays the rec drive control data for each channel.
CH-A PB BQUALIZER CONTROL DATA:

1t displays the PB equalizer control data for each chanmnel.
INNER ERROR RATE: '

It displays the error rate for each channel.

Channel Condition

- 1
AF| 2 T 3 T 4 |
E ]
Br 1‘4 I

: ]
€ e
pDE lJ

T2 T 3 1 4
> -7 s
This position corresponds to 1x10"/ of the error rate display.

DVR-1000 (UC, EK) 3-3
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(3-3-2. Selection of RF Menu)

PRESET mode
It shows the data before the adjustment.

[¥3](MODE SEL) : Sets the VARIABLE mode.

(CH COND) : By pressing this key, the display of the error rate before the correc-
tion is made (RAW) of after the correction is made (OUTPUT) can be
selected. It does not affect the picture quality and the sound volume.

(EXIT) : Returns the display to the TEST MENU. Then, all the record enable
switches in the REC DRIVE turn "EN."

Note: If the RF menu is terminated during the PRESET mode, all the data adjusted in the
VARTIABLE mode will be lost. Therefore, if the details of NOVRAM are rewritten with
new data, terminate the RF mode after the VARIABLE mode is set. (See 12-4-2 for
details.)

VARTABLE mode
This mode is used to adjust the RF control data. The display shows the data after the

adjustment.

(ADJUST) : Sets the PB EQUALIZER adjustment mode.

[F3 J(MODE SEL) : Sets the PRESET mode.

(CH COND) : By pressing this key, the display of the error rate before the correc-
tion is made (RAW) of after the correction is made (OUTPUT) can be
selected. It does not affect the picture quality and the sound volume.

(EXIT) : Returns the display to the TEST MENU, Then, all the record enable
switches in the REC DRIVE turn "EN."

3-3-3. Selection of the RF Parameter Adjustment Mode

PB EQUALIZER Adjustment mode
[F1|(ADJUST SEL): Sets to REC DRIVE adjustment mode. This key functions only in REC mode.

—v : Selects a channel to be adjusted.
(CH COND) : Selects a channel to be adjusted.
[ F12 |(EXIT) : Returns to VARIABLE mode.

REC DRIVE Adjustment Mode
[FL [(ADSUST SEL): Sets to PB EQUALIZER adjustment mode.

~ : Selects a channel to be adjusted.

(CH COND) : Selects a channel to be adjusted.
| F12 |(EXIT) : Returns to VARIABLE mode.

3.4 DVR-1000 (UC, EK)



3-3-4, Selection of PB EQUALIZER Adjustment Menu

The display changes to any one of the following if any omne of—is pressed in the PB
EQUALIZER adjustment mode, and the mode changes to the PB EQUALIZER adjustment menu select

mode.

, , ndcorrespond to CH-A, CH-B, CH-C and CH-D, respectively. See Section

12-4-4 for details of the adjustment method.

(TEST : RF» PB ADJUST-CH. A TCR 00:00:900:00 CUE 00:00:00:00
Record drive PB equatizer Channel Condition: QUTPUT
A M43 Rec 1 En A (cont) 35 $2 63 AGC:ON A

{ps)? 3 4 O & 2 {adv) 37 63 63

B: 3§ +2 Rec : En B: (conf) 32 63 63 AGC:ON BF:‘T_—_'I_——T—J

tps)2 3 4 0 3 ¢ {adv) 29 63 60

cr a2 43 Rec : En C: (conf) 33 63 53 AGC:ON CI:[__I__'—I'—_l

(ps)a 4 5 ¢ & 0 {adv) 35 63 &3

D: 17 42 Rec:En  Di (con) 30 63 63 AGC:ION D
(ps)3 4 4 0 4 O (sdv) 30 63 83 ! LR 4
P8 CH. A
Icursmcwc(z) CNEFP ADV G(1) ADVG(2) ADVP AGe EXIT
F1 F2 F3 F4 Fs F& F7 F8 F9 F10 Fit Fiz

Each display and the data being displayed are as in the following table.

CH-A PB EQUALIZER
CONTROL DATA

bocnnnnnnend

FUNCTION KEY ADJUSTMENT
Fl ](CNF ¢(1)) | CONFI PB high frequency gain adjustment
F2 I(CNF G(2)) | CONFI PB mid and low frequency gain adjustment

F3 [(CNF P) CONFI PB high frequency phase-adjustment
|F9 ](AGC) AGC CONTROL ON/OFF (use it always at "ON.'")

(ADV G(1)) | ADV PB high frequency gain adjustment
(ADV G(2)) | ADV PB mid and low frequency gain adjustment

ASICNEISSHOUC

(ADV P) ADV PB high frequency phase adjustment
[F12](ex1T) Returns to the VARIABLE mode.

DVR-1000 (UC, EK) 3-5
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3-3-5. Selection of REC DRIVE Adjustment Menu

The display changes to any one of the following if any one ofis pressed in the
VARIABLE mode, and the mode changes to the REC DRIVE mode,

, , andcorrespond to CH-A, CH-B, CH-C and CH-D, respectively. See Section

12~4-3 for details of the adjustment method.

CTEST : RFy REC ADJUST-CH. A

Record Jdrive PB equalizer Channei Condition: QUTPUT
AT 14 3 € A: (conf) 35 62 63 AGC:ON A
ps)2 3 4 0 § 0 (adv) 37 63 &3

8: 8§ 42 £n 87 (conf) 32 63 63 AGC:ON B‘:ﬁ

(psy2 3 4 ¢ 5 0 {adv} 29 63 60

c: 12 +3 €n C: (cont) 33 63 §3 AGC:ON c,:]_—_'——__;l

(ps)3 4 5 0 6 O (adv) 35 63 8

D: 12 +12 En D: (cont) 30 §3 §3 AGC:ON D
(ps)3 4 4 0 4 0 (adv) 30 €3 63 ¢ 2 3 ‘
REC CH. A — ]
CURRENT _ OUT _ PK SHIFT REC EN X7
F1 F2 F3 F4 F5 F6 F7 F8 F8 F18 Fn Fi2

Each display and the data being displayed are as in the following table.

B T

CH-A RECORD DRIVE : +1 Rec:En i
CONTROL DATA P ®PHo 4 6 7 8 §
S
FUNCTION KEY ADJUSTMENT
[ F1 J(CURRENT) | Recording current adjustment
@(Dﬁ'ﬂ) Recording data duty adjustment

[F3](Pk SHIFT) | PEAK SHIFT MENU
[F5](REC EN) | RECORD ENABLE SW (Always set at "En")
[ FlZl(EXIT) Returns to the VARIABLE mode.

NCIERCIC)

If(PK SHIFT) key is pressed, the screen changes as follows:

CTEST : RF» REC ADJUST-CH. A-PEAK SHIFT TCR 00:00:00:00 CUE 00:00:00: 00 FUNCTION KEY ADJUSTMENT
Record drive PB equalizer Chennel Condition: QUTPUT @ ( 1) Bit 1 ength-l 8dj ustment
A;m‘; MR R g e p @ (2) Bit length-2 adjustment
B: 3 +2 Pos En B: (conf) 32 63 63 AGC:ON Br;[—_—'l_:_l:: .

(2 3 4 8 5 0 adv) 2 63 60 @ l F3 ](3) Bit lentgh-3 adjustment
€: 12 43 Pos En Gt (conf) 33 63 & AGC:ON c,:ﬁ]
KEHERICDRNNN -5 S S —— [rajs Bit length-4 adjustment
(ps?3 4 4 ¢ 4 0 (adv) 30 63 63 ¢ @ (5) Bi .
it length-5 adjustment
* REC CH. A m sy - .
PS (1) PS(2) PS(3) PS(4) PS{5) PS(6) EXIT @ -(6) Blt length 6 adJUStment
| I - [ F12](ExIT) Returns to the REC DRIVE mode.
Fl F2 F3 Fs . F5 F6 F1 78 F3 Fl0 F1 FI2

3-3-6. Writing of Control Data

See Section 12-4-5 when it is desired to write the modified data after the adjustment.

Press the reset switch §1/8P-01 if it is not desired to write the modified data.

3-6 DVR-1000 (UC, EK)
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3-4. CHECKER MENU

This menu is used when the servo system or tape transport system is adjusted.
Note: Pay adequate attention to the adjustment using this menu referring to Section 9 and
Section 10. If you operate improperly, there may be cases where you cannot get good

images and voice,

The following operations are performed from the control panel.

:TEST MENU SELECT
:CHECKER MENU

{CHEKER TEST MENU>
CAUTION
FOR MAINTENANCE ONLY

No proper operation is quaranteed under
this menu, A careless use of this menu
may cause serious trouble to this VTR,

For further operation, press F1 (CONTINUE)

CONTINUE EXIT

] F2 F3 F4 F5 F& F1 F8 F9 F10 Fi1 Fl12

When the (CONTINUE) key is pressed, the CHECKER TEST MENU is displayed on the screen
and the cursor appears in the upper left position of the screen. Input the command by

referring to Section 3-4-2.
When the (EXIT) key is pressed, control will return to the TEST MENU.

3-4~-1. Explanation of Keys

Function Keys

Function | Display Function

Fl A Used as "A" for hexadecimal data.

F2 B Used as "B" for hexadecimal data,

F3 c "C" for hexadecimal data, Test command (CO-CF)

4 D "D" for hexadecimal data, Dump command (D, D$)

5 E "E" for hexadecimal data, Repeat data, Repeat command
(E0-EF).

6 F "F" for hexadecimal data, Mecha-test command
(FO-FF)

Data set command ($, $$), Memory dump command (D$)

~
<>

Used as reset command (=0) of VIR.

Not used,
Used when writing data on NOVRAM.

O

!
-
2
=

=HIEO!
i

VR Used to display the version of ROM on the SP-0l board.

Fl EXIT Return to Test Menu,

L]

DVR-1000 (UC, EK) 3-7
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(3-4-1.
Cursor Key

Explanation of Keys)

In this menu, cursor keys are used as a function key. The function is determined by the
combination of three cursor keys including, s and D For the explanation in this

Section, cursor keys are expressed in fO through £3.

so=[ ]+ K], £1=[<], £2=D], 3= ]+[]

FNote: For f0 and £3, you must press theDkey and thekey or thekey at the same time.

However, when some of test commands are executed, each function is determined when

you part with the key., Therefore, you must part with theDkey after you have parted

with the key or thekey.

Other keys:
5
3

B BOf
] =]

List of Commands

w

-4-2,

. Delete one character before the cursor.

the case of § and $$ commands.)

Used when you key in a command or data.

. Used for the real motor test command (T0 to TF).

Used when data in the same address are read by $ and $$ commands.

. Used as a space key. (Advance to the next address in the case of $ and $$ commands.)

(Return back to the previous address in

Command

Function

Explanation

($) (Address)

Memory write:

Used when 1 byte data

(VR)

area to NOVRAM.

are read and written. Section 3-4-3 (1)
(%) %) Memory write: Used when 1 word data )
{Address) are read and written, Section 3-4-3 (1)
(p) {Address) Memory dump: Display the content of .
memory by .byte. Section 3-4-3 (2)
(») %) Memory dump: Display the content of Section 3-4-3 (2)
{Address) memory by word.,
(=) [0] [sET] Reset of VIR: The status will be the
' same as the one when
power is switched om or || Section 3-4-3 (3)
when RESET SW is pressed
on the SP-01 board.
Display of version: Display program
versions of two ROMs on Section 3-4-3 (4)
the SP-01 board.
[Fi0] (nvw) Write data on NOVRAM, Section 3~4-3 (5)
(xww) [0] Copy the RF adjustment data in work )
: Section 3-4-3 (5)

"co" - "Cr" Test mode Section 3-4-4
"go' - "EF" Repeat data check Section 3-4-5
"Fo" -~ "FF" Mechanical test mode Section 3-4-6
"o —- "TF" S/T reel test mode Section 3-4-7

3-8
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3-4-3. Examples of Coummand Usages

(1) When rewriting memory data; $ Command, $$ Command

Key in data by byte or by word

Example
Data in Address A879 are changed to "OOH." As the present data are displayed in the con-

trol panel, new data will be keyed in,

B EE OB e
-

Address

key
A879 01 - 00
T-——————-> Newly entered data

Present data
Address

As soon as data input is made, the cursor will be in a position to wait for data in the
next byte. Then, if you want to return to the previous byte, press thekey. If you want

to advance to the next byte, press the key. If you press the key, data writing
will be completed, and the status will be waiting for command input.

Move to the Move to the next Data input is

previous byterbyter completedr

A87A 01 - AB7A 01 - A87A 01 -

A879 00 - __ A87B 04 - __

In the above, we have explained the example as to
writing data by byte. When you want to rewrite
data by word, key in as follows in a state of

waiting for command input.

BE & [ (8 (o] (sl

[ > address
—> Press key twice.

The control panel display will be as follows,

AB80 0080 -

—E——>Key in new data by word.

L— > Present data

00890

Data in Address A880
Data in Address A881

DVR-1000 (UC, EK) 3-9
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(3-4-3. Examples of Command Usages)

(2) When you want to display the coantent of
memory; D Command, D$ Command

Display data by byte or by word,

Example

Data are displayed by byte.

[ (& (3] (7] (o] Ceer]
T

Address
key
A879 01 01 04 07

- l —I:—> Data in Address A87C

Data in Address A87B
Data in Address A87A
Data in Address A879

Cursor will be in a state

Similar to the D command, when the D$ command has
been executed, data will be displayed starting in
the next address, if you press the [SET|key only.

(3) System Reset: =0 Command

The system will be reset to the same state as the
one when power is switched on or SYSTEM RESET
SW/SP~01 is pressed.

When this command is executed before data are
transferred to NOVRAM, changed data will be lost
by the $ or $$ command.

Example; System reset is made.

(=) [o] [szq]

of waiting for a command.

After the D command is executed, if you press the
key only, data will be displayed starting in

the next address.

A879 01 01 04 07 A879 01 01 04 07
—>
SET A87D 10 OE OE 80

When you want to display data by word, key in as

follows.

[ (5] (& (3] [e] [o] [ser]
D e——

Address
key
key

Data will be displayed as follows.

A880 0080 0080 _

- Data in Address A882
Data in Address A883
Data in Address A880
Data in Address A88l

Cursor will be in a state of

waiting for a command.

The system will be reset by the key-in given

above.

(4) Display of Version: VR Command
Design (program) versions of ROM (ICBl2 and Bl13)
on the SP-01 board will be displayed.

Example;

SY-VERSION 52 00« Version of ICB13
SV-VERSION Dl Al < Version of ICB12

3-10 DVR-1000 (UC, EK)
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(3-4-3. Examples of Command Usages)

(5) Transfer of Rewritten Data to NOVRAM:

NVW ommand, NVW 0 Command
Converted data by $ command, $$ command, etc. will
be lost at a time of system reset or power is
switched on again if nothing is done. 1In order to
preserve the converted data, you must execute t‘:his
command.
However, if you rewrite data, the original data
will be 1lost. Therefore, do not change data
thoughtlessly.
Use the NVW 0 command when you transfer the ad-
justment data of thé RF signal system to NOVRAM,
In the case of other data, use the NVW command.

Key-in from the control panel is made as follows.

—[_:____———>key

Note: When "BASE SUM ERROR" is displayed in the
beginning, it means the failure of NOVRAM,
Confirmation of all data or replacement of

NOVRAM will be required.

Address where data are changed, data before the
change and data after the change will be dis-
played. If the address and data are correct, press
the key. If you want to stop writing, press
the key. When data in any unplanned address

are changed, stop writing.

When all the changed data are displayed, "PUSH
NVWR SW" will be displayed on the control panel,
Then, push NVRW SW S1/SP-01. Data transfer will
be started, When the data transfer is completed,
"READY" will be displayed, and the NVW command
will be terminated. When there are no chénged
data, "READY" will be displayed and the NVW com—
mand will be terminated.

When data of the RF system is transferred, input

is made as follows,

W [ [5E7)
[F10] key

A879 01-00
If the data is correct, press the

key. Press the key con-
tinuously until all the related

AB7A 01-01

A87B 04-04 data are displayed,
(7]
AB7C 43-15
z) Press the key, if you want
to stop.
=

I A cursor will be in a state of

waiting for a command,

DVR-1000 (UC, EK) 3-11
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3. TEST MENU ‘”l

3-4-4, Test Mode

List of Command

COMMAND FUNCTION
® co TEST MODE OFF
©) Ch4 MECHANICAL CHECK MODE
[©) c5 DAC CHECK & TAPE SPEED MONITOR
® c9 PG ADJUSTMENT
® CA CAPSTAN/DRUM V~LOOP ADJUSTMENT
® CB REC TAPE SPEED CHECK
@ cc CAP VELOCITY CONTROL ADJUSTMENT
cD DRUM VELOCITY -CONTROL ADJUSTMENT
® CE PINCH ADJUSTMENT
o CF TRACKING WIDE

(@ “co"; TEST MODE OFF
All test modes will be stopped.

3: STANDBY OFF
4: STANDBY ON

6: REEL REV(SHUTTLE) F: PLAY(REC)

7: REEL FWD(SHUTTLE)

L ——=LOADING SEQUENCE MODE
L.  >LOADING SEQUENCE COMMAND

D: SLOW FWD(VAR)
E: SLOW REV(VAR)

Example

€] [@ ;COMMAND INPUT
EE33 00001011B ;DISPLAY DATA NORMAL: 0 ERROR: 1
‘ L—> CAPSTAN LOCK NORMAL: 0 ERROR: 1
~> DRUM LOCK NORMAL: 0 ERROR: 1
CF LOCK NORMAL: 0 ERROR: 1
MODE READY  NORMAL: 1 ERROR: 0
SYSTEM ALARM NORMAL: 0 ERROR: 1
TTP ALARM NORMAL: 0 ERROR: 1
DRUM ALARM  NORMAL: 0 ERROR: 1

L> SERVO MODE
L~ SYSTEM CONTROL MODE
1: EJECT C: PINCH ON STILL

EJECT LOADING
0: CASSETTE OUT 8: UNLOAD CHECK
1: EJECT STEP1 ) 9: REEL MOTOR MOVING
2: CASSETTE~UP COMPARTMENT UP CONTROL A: CASSETTE-UP COMPARTMENT DOWN
3: UNLOAD END B: TENSION ON
4 : UNLOAD C: LOADING
5: EJECT STEPS D: LOADING END
6: EJECT STEP6 E: LOAD READY WORKING POSITION
7: EJECT STEP7 F: PINCH ON MODE

3-12
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(3-4~4. Test Mode)

(Z) "c4™; MECHANICAL CHECK MODE
Mechanical check mode by "F" command., For more

information, see Section 3-4-6.

(® "cs5"; DAC CHECK & TAPR SPEED MONITOR

The DA converter on the RS-23 board will be check-

ed.

The following will be outputted to TP6/RS-23 in

accordance with the cursor key.

go([]+[KD; ov

({5 #3.37

£2¢[3]) s LINEARITY

f3(D+); Voltage to suit the tape speed will
be outputted,

Example
; Test mode
£1([<h ; At this time, output of TP6/RS-23

will be +3.3 Vdc.

(& "c9™; PG ADJUSTMENT

‘The input polarity of the FG signal will be ad-

justed so that the effective edge of the PG pulse
and the FG pulse on the drum, which_is used for
input and output counters on the CD-35 board,
cannot get close to each other, If this command
is continuously made, and the@ key is pressed,

automatic adjustment will be started.

Example
E ; Test mode
@ ; Automatic adjustment is started.

(5 "cA"; CAPSTAN/DRUM V-LOOP ADJUSTMENT

This command is used when V-LOOP adjustment is
made for the capstan and drum with no cassettes.
After this command, "CC" or "CD" command will be
executed for adjustment.

The capstan/drum will be rotated by the cursor

key.

so([ J+[XD, e1([KD); orr
fZ() ; Capstan
f3(l:|+) ; Drum standby on

Example
@ ; Test mode
f2() ; Capstan motor will be rotated.

(&) "CB"; REC TAPE SPEED CHECK

The REC tape speed is checked. If you press the
PLAY button, the difference with the standard
speed will be displayed in the control panel in

hexadecimal numbers with 0000 as the center,

Example
; Test mode
PLAY

3 Play mode

1234 004A ABCD Display data
625 mode 74 (4AH)->0.1Z
525 mode 62 (BEH)->0.1‘,Z

@ "CC"; CAP VELOCITY CONTROL ADJUSTMENT
Free-run speed of capstan V-LOOP will be adjusted.
If you key in after this command, automatic
adjustment will be started,

*Display im the control panel is the same as the

"CB" command.

Example

; Test mode

% ; Play mode (The "CA" command is used
when there is no cassette.)

; Automatic adjustment is performed,

"CD"; DRUM VELOCITY CONTROL ANﬁSTHENT

Free-run speed of drum V-LOOP will be adjusted. If
you key in after this command, automatic
adjustment will be started, The difference with
the standard speed will be displayed in the con-

trol panel in hexadecimal numbers.

Example

@ ; Test mode

gﬁ:ﬂm ; Drum standby on (The "CA" command
. is used when cassette is not used.)

; Automatic adjustment is performed.

DVR-1000 (UC, EK) ' 3-13
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(3-4-4. Test Mode)

(3 "CE"; PINCH ADJUSTMENT

The FG error check routine is by-passed and the
mode will be pinch adjustment mode., This command
is used when the tape running system is adjusted.
Example

(E] ; Test mode

“CE"; TRACKING WIDE

The control range of the tracking volume will be
widened to #*3.3 msec. The normal range is 1.6
msec,

Example

; Test mode

3-14
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3-4-5.

These commands will display th

images.

Bepeat Data Check

List of Commands

e data in each work area in hexadecimal numbers or bit

COMMAND FUNCTION
@ | E0  |DISPLAY OFF
(» | E7  |SERVO LOCK TIME MONITOR

® E8 TTP SENSOR MONITOR
® E9 TRACKING CONT MONITOR
® EA TENSION/BEGINNING/END SENSOR MONITOR

(@) "EO"; DISFLAY OFF
Display of data will be stopped.

Example

@ @ ; Command input

(@) "E7"; SERVO LOCK TIME MONITOR

The servo lock time,

displayed in hexadecimal numbers,

Example

(=] [ [sEg]

1234 5678

s Command input .

ABCD ; Display data
Drum lock time
Drum stop time

Capstan lock time

4

Drum jitter

» CTL jitter

Drum jitter:

] 40mS(625)

1=0.136 usecp-p, CTL jitter:

DVR-1000 (UC, EK)

stop time and jitter of the drum motor and the capstan motor are

1=1.085 usecp~p, Other: 1=2¥=33,3mS(525)

3-15
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(3-4-5. Repeat Date Check)

(® "E8"; TIP SENSOR MONITOR

The output value of the threading cemsor is displayed in hexadecimal numbers, and the

status of the cassette up compartment SW is displayed in bit images.

Example

0123

[_-_E_] 3 Command input

110110108 ; Display data

User (center M cassette) 0: PUSH 1: FREE
Eject SW 1: PUSH
Reel position (L) 0: L
Reel position (M) 0: M
Cassette-up compartment DOWN SW 0: DOWN
————> Cassette-up compartment UP SW 0: UP
—————> Cassette size SW 0: L 1: M
te——————> Cassette in SW 0: IN 1: ouT

l—— > Loading sensor

() "E9"; TRACKING CONT MONITOR

The value of tracking control is displayed in hexadecimal numbers, and the status of the

cassette sensor is displayed in bit images.

Example

@ E] 3 Command input

00AB 010011118 ; Display data

Tape sensor 1 (THICKNESS) 1
L—> Tape sensor 2 (THICKNESS) 0:0.13um 1:16um
Tape sensor 3 (HC)
850 Oe 11
Tape sensor 4 (HC)

L———> REC inhibit SW 0 :NORMAL 1:INHIBIT
-—————> User (T side): VIDEO CTL EDIT INHIBIT
O :NORMAL 1:INHIBIT

L > User (S side) 0:PUSH  ]1:FREE
User (Center L cassette) 0:PUSH  1:FREE

-————— Value of tracking control (Tracking control VR PULL)

{00: Tracking control VR PULL
—>|40: Tracking control VR PUSH

3-16
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(3-4-5. Repeat Data Check)

() "EA"; TENSION/BEGINNING/ERD SENSOR MONITOR
The status of the tension sensor and the tape end sensor is displayed in hexadecimal
numbers.

Example

@ H Conménd input

123 4567 89AB ; Display data
Tape top sensor without tape: D8-E8 with tape: 80-82

0
3
Tape end sensor without tape: D8-E8 with tape: 80-82
Tension error (Center: 80) '

Tension sensor (FF: MAX., 00: MIN.)

Value of monitor VR L

Value of monitor VR R

DVR-1000 (UC, EK) 3-17

TG

3. TEST MENU



=2
<
o]
=
-
w
w
=
o

3-4~6. Mechanical Check Mode
The following commands function when the test mode
is set to the -mechanical check mode by the C4

command.

List of commands

Command Function
=-_© FO REEL SHIFT TEST
® F1 CASSETTE UP COMPARTMENT TEST
[©) ¥2 THREADING MOTOR TEST
® F3 PINCH ROLLER TEST
®G F4 DRUM MOTOR TEST
® F5 CAPSTAN MOTOR TEST
@ F6 S~REEL MOTOR TEST
F7 T-REEL MOTOR TEST
® F8 CAPSTAN FG ADJUSTMENT
F9 S—-REEL MOTOR FG ADJUSTMENT
[ FA T-REEL MOTOR FG ADJUSTMENT
[¥) FF MANUAL LOADING TEST

(@ "r0"; REEL SHIFT TEST
The reel motor is shifted by this commmand. The
reel motor is rotated in the following direction

by the cursor keys.

fO(D+), fl(): L-cassette direction
f2(), f3(D+): M-cassette direction

(@ "F1"; CASSETTE UP COMPARTMENT TEST
The cassette up compartment is moved by this
command., It is moved as follows by the cursor

keys.

so([]+[<D, £1¢[<; pown
25, e3([J+BD; ve

Example
s Command input
£l () The cassette up compartment moves

down.

0123 011010008 ; Display data
Cassette up compartment positon
10:DOWN O1:UP

(® "F2"; THREADING MOTOR TEST

The threading motor is moved by this command. It
is moved as follows by the cursor keys.
£0([J+[XD, £1¢[<]): Threading

£2(O], £3([TJ+DD: unthreading

Example

; Command input
£l () ; The motor is threaded.
0123 01100011B ; Display data
Value of threading potentiometer
E0:LOAD 1E:UNLOAD

Example
(7] [o] ; R-SHIFT
f1 () ; The reel motor is shifted to the

L-cassette position.
0123 01101011B ; Display data
Reel position 10:L O01:M

3-18
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(3-4-6. Mechanical Check Mode)

(&) "F3"; PINCH ROLLER TEST

The pinch roller is turned ON and OFF by this

command, It is moved as follows by the cursor

keys.

g0+, £1([XD: oFr

f2(): Auto ON and OFF (1.28sec/cycle:625,

1.067sec/cycle:525)

f3(|:]+): The pinch and capstan motors are

turned ON.

Example

(6) "F5"; CAPSTAN MOTOR TEST

The capstan motor is rotated. It is moved as

follows by the cursor keys.

fo((J+[XD, £1([XD: rEv (cw)

e2([3], £3(CJ+[DD: norMaL (ccw. It is kept
rotating even when
released.)

Example

; Command input
f2() ; The pinch roller is turned ON
and OFF repeatedly.

0123 01100011B ; Display data
One fourth the frequency at
which the pinch roller is turned
ON and OFF by £2.

3 Command input

fl() ; The capstan is rotated
clockwise.

0123 01100011B ; Display data
Direction of capstan motor
rotation

REV(CW):0 NORMAL(CCW):1

(3) "F4"; DRUM MOTOR TEST

The drum motor is rotated., It is moved as follows

by the cursor keys.

g1+, £1¢([KD: rEv (can)

£2([3]), £3¢([J+[OD: nomwaL (oW, It is kept
rotating even when
released.)

Example

£2([>] ; The drum is rotated clockwise.
0123 01100011B ; Display data
Direction of drum rotatiom
REV(CCW):0 NORMAL(CW):1

3 Command input

DVR-1000 (UC, EK) 3-19

(@ "Feé"; S-REEL MOTOR TEST
The S-reel motor is rotated, It is moved as fol-

lows by the cursor keys.

go([ J+[XD, £1¢[XD: Rrev (cow)
£2(3]), £3(CJ+[>D: wormar (ow)

Example
[6] ; Command input
fl() ; The reel motor is rotated

counterclockwise.
0123 01100011B ; Display data
Direction of reel motor rotation

REV (CCW):0 NORMAL (CW):1

"F7"; T-BEEL MOTOR TEST
The T-reel motor is rotated. It is moved as fol-

lows by the cursor keys.

co[ J+[XD, £1¢[<D: rEv (cow)
£2([0], £3([]+DD: wommar (cw)

Example

; Command input

f2() ; The reel motor is rotated
clockwise.

0123 01100011B ; Display data
Direction of reel motor rotation

REV (CCW):0 NORMAL (CW):1

I
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(3-4~6. Mechanical Check Mode)

(9 "F8"; CAPSTAN FC ADJUSTMENT

"pQ": S-REEL MOTOR FG ADJUSTMENT

1) "FA"; T-BEEL MOTOR FG ADJUSTMENT

The FG of each motor is adjusted., When f3(D+)

is pressed,

the FGs are automatically adjusted.

After the completion of adjustment, "READY" ap-

pears on the screen.

Example

@2 "FF"; MANUAL LOADING TEST

The loading and unloading operations are checked

by this command.

fo([_J+[XD, £1([XD): Loading
£2(3), £3([]+[>D: vnloading

Example

® &

; Command

CDBA 89AB 7654 ; Display

B-phase

. > A-phase

—~— A-phase

——> B-phase

@ 3 Command input

f1(KD

; The loading sequence is executed.

input

data

offset (output value of
DAC)

offset (output value of
DAC)

duty (value of ADC)

duty (value of ADC)

3-20

Display data of control panel

At loading
20xx 11011101B The reel shift to M position.
30xx 11011101B The cassette up compartment

moves down,

40xx 11100101B LOADING
S0Ex 11100101B End of loading sequence

Loading position

At unloading

80xx
8lxx
9Fxx
AOlx

CO1lx
FOlx

11100101B UNLOADING
11100101B } End of unloading. Delay of
111001013}

11100101B The cassette up compartment

tension ON
moves up.

11100101B The reel shift to L positon.
11100101B End of unloading sequence

DVR-1000 (UC, EK)
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3-4-7. S/T Reel Test Mode

The T command is used to adjust the reel motor

torque.

List of cqmmands

Command Functions

[©) TO S—-REEL TORQUE
PRE-ADJUSTMENT (400gcm)

@ T1 S-REEL TORQUE/TORQUE GAIN

®| m S-REEL BRAKE CHECK

® T8 T-REEL TORQUE
PRE-ADJUSTMENT (400gcm)

®| T-REEL TORQUE/TORQUE GAIN

® | m T-REEL BRAKE CHECK

The "TO", “T1" and "T3" commands are used for the
S-reel adjustment, and the "T8", "T9" and "TB"
commands for the T-reel adjustment.

"r0" and "T8"; Initially adjusted to 400g-cm.

WPl and "T9"; After execution of the "TO" and
"78" commands, the "T1" and "T9"
commands are used to change the
torque gain and to adjust the
torque.

(@) "10"; S-REEL TORQUE PRE-ADJUSTMENT (400gcm)

The "I0" command is used to adjust the initial

S-reel torque.

Example

@ ; Command input

63 65 62 65 63
"> Measured value of torque

oD OB OB A3
Data in address A88C, which is the

motor torque adjustment value

(@ "T1"; S-REEL TORQUE/TORQUE GAIN
The "T1" command is used to adjust the S-reel
torque and torque gain,

Example

3 Command input

63 65 62 65 63
“T_> Measured value of torque

0D 0B OB A3
—[—>Data in address A88C, which is

the motor torque adjustment value

(3 "I3"; S-REEL BRAKE CHECK
The "T3" command is used to check the S-reel's
brake.

Example

; Command input

0416 19E5
Clockwise brake torque

Counterclockwise brake torque
loxxxx xx

End of measurement

(@ "18"; T-REEL TORQUE PRE-ADJUSTMERT (400gcm)
The "T8" command is used to adjust the initial
T-reel torque.

Example

3 Command input

63 65 62 65 63
Measured value of torque

OD OB OB A3
: Data in address A88D, which is

the motor torque adjustment value

(3) "r9"; T-REVL TORQUE/TORQUE GAIN
The "T9" command is used to adjust the T-reel's
torque and torque gain.

Example

@ ;s Command input

63 65 62 65 63
T3 Measured value of torque
0D 0B OB A3
Data in address A88D, which is

the motor torque adjustment value

(6) "TB"; T-REEL BRAKE CHECK

The "TB" command is used to check the T-reel's
brake.

Example

3 Command input
1788 038F
Clockwise brake torque

L > Gounterclockwise brake torque
léxxxx XX

End of measurement

DVR-1000 (UC, EK) 3-21
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3-5. NOVRAM DATA

The data stored in the NOVRAM and their initial values are shown below. The RF control

data are stored in address A800 to address A84F, These data can be changed with the RF

menu., The other data are the control data of the servo system and the system controller.

These data can be changed with the checker menu, If the mark "x" is in the "Change" col-

umn, the data cannot be rewritten.

Address

A800
f
A803
ABO4
|
A809
ABOA
f
A80D
ASOE
|
A813
A8l4
f
A817
A818
§

"A81D

ABLE
§
A8zl
A822
§
A827
A828
j
ABLF
4850
f
A853
AB54
A855
|
AB6F
AB70

gt Nt et St e S N

g amnd

Value Change Description

(HEX. )

00 +RF A-ch REC DATA
00 sRF A-ch PB DATA
00 sRF B-ch REC DATA
00 sRF B-ch PB DATA
00 sRF C-ch REC DATA
00 sRF C-ch PB DATA
00 ";RF D-ch REC DATA
00 ;RF D-ch PB DATA
00 X sRF DATA (RESERVED)
00 X RESERVED

05 X

00 X sNot used

08 X sTEST MODE (08:NORMAL

3-22
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(3-5. NOVRAM DATA)

Address Value Change Description
(HEX.)
A871 31 X
A872 0o X 1
A873 43 X
A874 00 X t RESERVED
A875 00 X
A876 14 X
A877 83 X
A878 02 X ’
A879 01 3GPIB mode
01 :DVR+DVPC
00:DVR
A87A 01 X
AB7B 04 X
A87C 07 X RESERVED
A87D 10 X
A87E 0E X
A87F 0E 525/625 in DVR single mode
0E:625
06:525
A880 8000 Capstan FG A-phase DUTY adjustment data
A882 8000 Capstan FG B-phase DUTY adjustment data
A884 8000 S-reel FG A-phase DUTY adjustment data
AB86 8000 S-reel FG B-phase DUTY adjustment data
A388 8000 T~reel FG A-phase DUTY adjﬁstment data
A88A 8000 T-reel FG B-phase DUTY adjustment data
A88C 80 Capstan FG A-phase level data
A88D 80 Capstan FG B-phase levei data
A88E 80 S-reel motor torque adjustment data
AB8F 80 T-reel motor torque adjustment data
AB9O 8000 Tension sensor offset adjustment data
AB92 40 Tension sensor gain adjustment data
A893 0000 S-reel motor drive offset data
A895 0000 T-reel motor drive offset data
AB97
f } 00 X Not used
A89F
A8A0 20 Unloading position data
ABAl EO X Loading position data

DVR-1000 (UC, EK) - 323
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(3-5. NOVRAM DATA)

Address Value
(HEX.)
ABA2 10
A8A3
AL
ABAS
A846 32
ABA7 48
ABAS8 04
ABA9
§ ] 00
ABAF
A8BO 20
A8Bl 28
A8B2 14
A8B3 0A
A8B4 00
ABB5S
§ } 00
A8B9
A8BA 00
A8BB 00
ABBC 00
A8BD 00
ASBE 3000
A8CO 00
ABCl 00
A8C2 5141
A8CA
§ } 00
A8C7
A8C8 0000
A8CA 0014
ABCC
§ } 00
A8CF

Change

[ ]

o]

Lo T B

Description

RESERVED

Cassette up compartment's motor current feedback gain
Loading motor feedback gain
Loading system flag
D7-4:SPARE
D3: TAPE END/TOP RELOAD 1:0FF 0:ON(RELOAD AT END/TOP DET)
D2: CASSETTE INSW POLARITY 1:NORMAL
D1: CASSECOM AUTO EJECT 1:0FF 0:0N AT INSW OUT
DO: SPARE

Not used

Tension servo DC gain

Tension servo AC gain (PLAY)
Tension servo AC gain (STUNT)
Tension servo AC gain (STOP)
PLAY MODE tension adjustment

Not used

S-reel's counterclockwise friction data

S~-reel's clockwise friction data

T-reel's counterclockwise friction data

T-reel's clockwise friction data

Reel delivery torque limit

Recording tape speed adjustment 01:0.0125%
(e.g. 10H:-0.2%, FOH:40.2%)

Frame lock preset

Capstan free run speed adjustment data

Not used

RESERVED
PB CTL-phase offset

RESERVED
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(3-5. ROVRAM DATA)

Address
A8DO
A8D1

A8D3
A8D5
A8D6
A8D8
ABDA

A8DB }

A8DF
A8EO
N
ABE4
ABE5
y
A8FD
ASFE

Value Change
(HEX.)

38

0200

0000 X
00 X
0F80

0080 X
00 X
00 X
00 X
00 X
XXXX

DVR-1000 (UC, EK)

Description

Drum PG-phase rough adjustment data
02H: approx. 140uS
Drum PG-phase fine adjustment data
10H: 2.17u8
RESERVED
Not used
Drum motor free run speed adjustment data
PG offset in 625 mode
RESERVED

Not used

RESERVED

Not used

NOVRAM check sum data

3-25
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3-6. METHOD FOR INDIVIDUAL RESETTING OF
OPERATION TIME

Step 1.
Remove the bottom slot cover of the IF slot on the

rear side.

3. TEST MENU

V.

Step 2.

Perform the following operations from the control
panel.

[TEsT], [CHECKER], [CONTINUE], |T RESET

Step 3.

Press the timer key to reset. (The corresponding

indicator blinks.)

lDRUMI or ‘TAPE Ior THREAD

Step 4.

While holding down the pushbutton switch 81, which
is located inside the slot cover, press{SET|on the
control panel.

(The corresponding timer is reset.)

L~_______J E;E
!
sl

Step 5.
Return the slot cover to its original positionm.

(Completed)

Note: Operation Time cannot be reset.
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SECTION 4
THEORY OF OPERATION

4-1. OUTLINE

The Sony 4:2:2 component digital VIR system conforms to
the world-wide standard CCIR-657. It can digitally play back
and record both video and audio signals, ensuring high picture
quality and sound quality. Also, by inter-connecting the units
of the system using digital signals alone, dubbing and editing
can be performed without degradation of picture or sound
quality.

This system counsists of three units.

BKDV-1010: Control Panel

This is a full graphic control panel which uses a 640 x 200 dot
EL display. Almost all system operations are performed from
this panel. This unit is a standard component of the DVR-
1000, It is connected to the DVR-1000 proper by a single
dedicated cable. The unit can also be controlled remotely
(from a distance of up to 1 Km) by using it in combination
with the optional remote control adapter.

DVR-1000: Digital Cassette VTR
This VTR controls the tapetransport system during recording
and playback.

‘DVPC-1000: Digital Signal Processor

This unit digitally processes the video and audio analog/digital
signals. The DVR-1000 and DVPV-1000 are connected to each
other by 25-pin and 50-pin multi-connector cables (two ca-
bles).

The main features of this system are as follows.

World-wide Standard System

The system can be used with either the 525/60 or 625/50
scanning line system. The required selection is made by
operafing the system select switch in the DVPC-1000.

The supply line voltage selector can be set to either 100 to
120 V or 220 to 240 V.

Powerful Error Correction Performance

The power error correction performance of the D-1 format
(OUTER/INNER ERROR CORRECTION CODE 2-dimen-
sional product code) permits high quality reproduction even if
data read errors occur due to dirt or scratches on the tape.
Also, when error correction cannot be done, the error com-
pensation circuit compensates for the missing signal.

DVR-1000 (UC, EK) 4-1-1

Menu Operation

In this system, various settings related to recording, playback
and editing are made using a menu, enabling settings that were
done with switches and potentiometers on previous VTRs to
be done from the keyboard on the control panel. The system
also has such functions as multi-cue and full graphic edit which
could not be provided independently on previous VTRs.

Provided With Various Input and Output Interfaces

This system has various input and output terminals for both
video and audio signals, enabling both digital and analog
signals to be input and output. It also has a 12-pin multi-
connector, enabling the analog component signal of the
Betacam to be input or output directly.

An RS-422 interface is provided as standard, enabling almost
all VTR settings to be made using external equipment.
RS232C and PARALLEL 1/O interfaces are avaiable as
options.

Analog Cue Channel

The system has a single channel analog cue track in the
longitudinal direction in addition to four channels of digital
audio. On this track, the MIC/LINE input signal or a digital
mixed signal produced by mixing the audio signals input to the
digital audio channels can be recorded, which is useful when
searching for the editing point.

Cassette Tape

This system can accept both M size and L size D1 standard
cassette tapes of both 16 um and 13 pm thickness. The
recording time for an L size cassette (tape thickness 13 um) is
about 94 minutes. The size of the cassette tape used is sensed
automatically, and the cassette loaded correctly by the reel
motor shift mechanism.

Dedicated Recording and Playback Heads

The system has four recording and four playback heads,
enabling the playback signals to be monitored while recording
is taking place, and the tipe and recording condition to be

checked. It also has four audio advance playback heads,

permitting editing between audio channels and also indepen-
dent editing of the audio, without any time delay.

HHTIT
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4. THEORY OF OPERATION H

4-1-1. Tape Pattern

Fig. 1-1-1. shows the tape pattern for the D-1 format. This is
same for both the 525/60 and 625/50 formats. Also, the
dimensions are the same apart from the indicated dimensions.
The tape pattern for the D-1 format consists of three longitu-

dinal tracks, namely cue audio, time code, and control tracks,
and also slant tracks containing digital video and audio data,
called program tracks. Each program track consists of two
video sectors and four audio sectors. Details of these are given
in the theory of operation of the DVPC-1000. Also, details of
the longitudinal tracks are given in 4-1-4..

210.4 £0.3mm

DIRECTION OF
TAPE TRAVEL

TAPE SPEED
525/50; 2686.588mm/sec $0.2%~ ~ =

625/50" 286.875 mm/sec £Q.

CUE AUDIO TRACK

, ol
Th CONTROL_TRACK 4t A
1] 1/ WM’ TIME_CODE_TRACK 774 7\ 722 i
7T
Augo!écn hwEoF;%gTL REFERENCE EDGE ABCDE FULL
/ NOTES; 1. A0,A1, A2,A3 ARE AUDIO SECTORS, ERASE
HEAD  HEAD " 2. vO,v1' ARE VIDEO SECTORS. HEAD

SYMBOL DIMENSION {mm]

A Time code track lower edge 0.2+0.1

B Time code track upper edge 0.7+0.1

C Control track lower edge 1.0x0.1

D Control track upper edge 1.5+0.05

E Program area width 1.8

F Program ares width (625,750) 16.0
(525,/60) 16.0,71.001

G Cue audio track lower edge 18.1+0.15

H Cue audio track upper edge 18.8+0.2

I Program track width 0.040 ig.oos

J Program track pitch 0.045

K Video sector length (625./50) 71.79
(525.760) 77.71

M Audio sector length (625,750) 2.56
(525,/°60) 2.55

N Programme track total length  (625./50) 170.00
(525,/60) 170.00,1.001

W  Tape width 19.010+0.015

X1 Location of start of upper video sector 0+0.1

X2 Location of start of audio sector 3 3.39

X3  Location of start of audio sector 2 6.79

X4 Location of start of audio sector 1 10.18

X5 Location of start of audio sector 0 13.58

X6 Location of start of lower video sector 92.12

Y Programme track reference location 10.490

[ Track angle 524 1.93"

Fig. 1-1-1. Tape Pattern
4-1-2 DVR-1000 (UC, EK)



4-1-2. Cassette Tape

As mentioned previously, the DVR-1000 can accept both M
and L size ID-1 standard cassette tapes of both 13 ym and 16
wm thickness. The size of the cassette used is sensed by the
cassette size sensor in the DVR-1000, ensuring that cassettes of
both sizes are loaded correctly.

D-1 standard cassettes have the four holes called coding holes,
and also four holes called userholes. These are shown in
Fig. 1-2-1..

The coding holes are used by the cassette maker to indicate
data concerning the tape thickness and also the coercivity of
the tape. The user holes indicate the way in which the tape is
used. They have plugs enabling them to be reset. These holes
are shown in Fig. 1-2-2. and Fig. 1-2-3..

The set condition of the coding holes and user holes is sensed
by the respective sensors in the DVR-1000, and the system set
by the data read from the sensors. See section 4-4-5. for details
of the layout and function of each sensor in the DVR-1000.

USER PLUG 1
USER PLUG 4 (GREEN)  ___ yser PLuG 3 CCONG HOLES
USER IIrDLEl
h.__—!. == — r I U] 1
3 HU8 USER HOLE
AT @) «
) N ; >
T USER NOLE 2
USER PLUG 2
(a) TOP VIEW (b) BOTTOM VIEW
Fig. 1-2-1. Cassette Tape
HOLE 1| HOLE 2 TAPE
USER 0 0 16« m TAPE
HOLE 1 0 1 13z m TAPE
1 0 UNDIFIND
CODING HOLE3 CODING HOLE 2 1 1 UNDIFIND
CODING HOLE 4 CODING HOLE 1
HOLE 3 | HOLE 4 TAPE
0 0 CLASS 850 Qe
] 1 CLASS 1500 Ce
1 0 UNDIFIND
1 1 UNDIFIND
0: OPEN
1: CLOSED
Fig. 1-2-2. Coding Holes
Plug | Position Mode
DOWN POSITION Plug1 Up |{All record inhibit
(NORMAL. SETTING) UP POSITION €] Down ||All record enable
Plug 2 Up Undefined
“€%| Down ||Undefined
Flug 3 Up Video and control signal record inhibit
g Down. || Video and control signal record enable
Plug4 Up Undefined
"84 Down ||Undefined

Fig. 1-2-3. User Holes/Plugs

DVR-1000 (UC, EK) 4-1-3
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4-1-3. Tape Transport

Fig. 1-3-1. shows the location of each guide in the tape
transport.

TAPE
RUNNING

ORUM
ROTATION

4. THEORY OF OPERATION Il
m
‘D
e
3
%

REC
(ROTARY HEAD)

Drum
Entrance Slant Guide 52 Guidel T2 Guide Exit Slant Guide

1 1
S3 Guide\ ’/TS Gui.de
//T4 Guide
| — Pinch Roller
S4 Guide | | — PS Guide
TS5 Guide
0™ T6 Guide
85 Guide™|
S Reel
T Reel

Fig. 1-3-1. Tape Transport
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4-1-4. Longitudinal Track

As shown in Fig. 1-1-1., cue audio, time code, and control
tracks are provided in the D-1 format. These tracks are
described below.

1. Control Track
As shown in Fig. 1-4-1., on the control track is recorded a
series of pulse doublets (double pulses).

]' t27

64T 47
6.666ms
(8673ms} 5
l) —eom area— SERV‘JO

REFERENCE

SERVO
REFERENCE

COLOR FRAME PULSE
525/60 ; 15Hz
625/50 ; 6.25H2

AUDIO FRAME PULSE
525/60;,6Hz

TIME REFERENCE
POINT

VIDEO FRAME PULSE
526/60 ; 30HZ
625/50; 25H2

T= 104, 2, sec (525/60) SERVO REF. PULSE
5

104 sec  {625/50) OHz

L
Fig. 1-4-1. CTL Pulses

(A) Servo reference pulse
When recording is taking place, the servo reference pulse is
aligned with video sector 0, as shown in Fig. 1-4-2..

!- /1 CUE_AIO

VIDEO
SECTOR O

PREAMBLE

DIO
1
i |prRoGRAM TRACK
WO ! |REFERENCE LOCATION
' (10.490mm)
i
]

— 1
T —6.ce6ms
3%?"%.55*/ 6865ms = \_ qeFERENCE EDGE

1

L

Fig. 1-4-2. Servo Reference Pulses

(B) Video frame pulse
This pulse define the first segment of the video frame.

(C) Audio frame pulse
In the 525/60 system, the audio frame pulse designate the start
of the audio frame sequence.

(D) Color frame pulse
The color frame pulse designate the start of color framing.

2. Cue Audio Track

On this track is recorded the MIC/LINE connector input
signal or a digital mixed signal produced by selecting and
mixing arbitrary signals from the audio signals input to the
digital audio channels.

3. Time Code Track

The time code data is recorded using an AC bias method. The
time code data recorded on the tape is bi-phase mark-coding.
The recorded time code signals are the same SMPTE/EBU
time codes as those used in l-inch type-C VTRs, enabling the
unit to be connected to existing machines.

DVR-1000 (UC, EK) 4-1-5
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4-2. AUDIO SIGNAL SYSTEM (CUE/TC/CTL)

4-2-1. Outline

The audio signal system performs recording/playback and
erasure of the CUE, CTL and TC (time code) channels
recorded in the longitudinal tracks. The control signals for this
signal system are sent from the SP- 01 board as serial data.
Fig. 2-1-1. shows the block diagram of the audio signal
system. The main functions of each board are as follows.

(A) AE-05 board

This board consists of the recording amplifier, playback
amplifier and erase amplifier for each of the CUE, CTL and
TC channels, and also the CUE and TC bias amplifiers and the
TC-CTL crosstalk cancel amplifier.

(B) TR-40 board

This board consists of the audio monitor amplifier, audio
input transformer, input impedance selector and the WFM
(Waveform Monitor) output select circuit.

(C) LO-05 board
This board consists of a drive amplifier which outputs the

CUE, TC and AUDIO MONITOR L/R signals to output, and
also peripheral circuits.

(D) VR-50 board
This board consists of a headphone jack and monitor level
control circuit.

- The digital mixed signal D-MIX supplied from the DVPC-

1000, or the MIC input signal or LINE input signal input via
the CUE IN connector on the connector panel, is selected and
recorded on the CUE channel. '
The TC LINE IN signal supplied from outside via the TIME
CODE IN connector or the time code data generated in the
SY- 69 board is selected and recorded in the TC channel. The
CTL signal generated in the CD-35 board is recorded in the
CTL channel.

The audio signal selected by the DVPC-1000 or the CUE
playback signal is selected and sent to the audio monitor
output.

A detailed description of each circuit in the audio signal system
is given below. This description concerns boards whose board
numbers are suffixed with “-117.

DVPc-soomiEB: _S_Z_j =e |
T !
w T‘§|| ]
'TR-40] | CUE AUDI
e
1
CTL REC I
(FROM CD-38)
)

=13
TR

|
TR | e CODE,

S04 —

510 STRE——f S—+P MOOE

ERASE
S0 CK  ——y CONTROL
CONV. BIAS AMP
s02 ——f T

(FROM SP-0t) |

FULL
X ERASE !

TC
B8IAS - i \x Tc
- ER& ERASE
' @ BIAS AMP
| AE-05 .

| I—

Fig. 2-1-1. Audio Signal System Block Diagram
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4-2-2. Serial Interface (AE-05/TR-40 Board)

The audio signal system is controlled by serial data sent from
the SP-01 board. The AE-05 board and TR-40 board convert
this signal into 8-bit paralilel data, and control each circuit in
the board.

1. TR-40 Board
The serial data sent from the SP-01 board is converted into
parallel data by IC10.

2. AE-05 Board

The serial data from the SP-01 board is converted into parallel
data by IC401, 402, 403 and IC410. Also, the data which
indicates the condition of the board is converted into serial
data by 1C409, and output to the SP-01 board.

4-2-3. Line Input Transformer (TR-40 Board)

Each signal which is input to the CUE IN connector and TC
IN connector on the connector panel is input to the TR-40
board, then sent to the AE-05 board via transformers T1 and
T2.

The line input impedance of both transformers can be switched
between 10 KQ and 600 Q by means of a slide switch at the side
of the connector. When the switch is in the 600 position and
the soldered jumpers @& (CTL) and (TC) on the TR-40
board are shorted, the input impedance will become 150 Q. In
addition, the transformers can be matched to various input
impedances by connecting arbitrary resistors between €—f)
(CTL) or ©—©® (TC).

The CUE IN connector also functions as the LINE input/MIC
input, hence when the MIC input is selected it is necessary to
make the input impedance 10 KQ regardless of the setting of
the slide switch at the side of the connector. Consequently, the
control signal (H; MIC) sent from the SP-01 board drives relay
RY1, causing the input impedance to change over.

+2v ()

MICN.

° CN301M

+12v (D)
g

—f
k]
[&]

T2
1ie 6

ONQOZM

° (4] cesite |
L — ¥
TP1
CUE IN CNIO1M
CUE IN_(M) :
£N9aS P2 Lﬂ; B

T CUE LINE T (6] 10 - agA12c

_.
3o

@ S
(g
16 et

RS8
? (1728
1500

CUE IN (X}

A
(3724 % % cngo2H
% $”°° i i sl (LI O - e L N W 9 e a8 a2

2
A7 JRE LA ¢®

Iy

(6] cews |

CNSOIM

TC IN (Y)

2 ¥
=
o
~

CNSO2M
1ie

o

TC IN (X)

TC LINE IN (0 AE, Adc

2
R1 R2 R3

CNIOZH
620 <2 620 <2620 ?©3

o5 o

a

1500 110 CNBOH

[ wwe ]

TR—4O BOARD

Fig. 2-3-1. Input Transformef/lnput Impedance Selector (TR-40 Board)
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4-2-4. CUE Recording/Playback Circuit
(AE-05 Board)

1.  CUE Recording Amplifier (AE-05 Board)

The CUE signal which is output from the input transformer on
the TR-40 board enters the AE-05 board, and is then amplified
by differential amplifier IC101. The gain of IC101 is —13dB
when the LINE input is selected, and + 50dB when the MIC
input is selected. The selection between LINE and MIC is
made from the control panel. In this circuit the gain of the
amplifier is switched according to the status of the CUE
INPUT SEL1 signal supplied from the SP-01 board.

Either the CUE INPUT signal or the AU MONI L +R signal
supplied from the DVPC-1000 is selected according to the
status of the CUE INPUT SEL?2 signal, then supplied to the
level control circuit in the next stage.

(dBs)
20 -

~80= 70n Wo/m -82d8s
REC VARIABLE

FR—40 BOARD _-] LO - OS5 BOARD
1 -
10 CUE +8dBm(UC EX) ‘ +8dBm (UC, EX)
4 +5d8s
-y CUE REC
o MP
—10
k
|
-20 H !
1]
1 —26dBs (TP1OT) | -z6dBs(TPION
H 1)
20 ] |
1
I 1
! 1
! '
- 404 PB EQ ! i
w0 AMP ! !
! H LINE LEVEL
|
=30 ! \ —524dBs
' |
1
1 REC PRESET
60 -] \ ~60dBs
]
-65a8s] ! Mic N REC LEVEL
P8 VARIABLE
704 i
~74dBs ]
HE‘B\D \icto8-3pin FB PRESET

HEAD
~REC—
{62pArms/ 300A.)

Fig. 2-4-1. Level Chart (CUE Channel)
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IC101 numss3z0-0 IC203 rcensaer

CUE REC AMP REC SIGNAL SELECTOR
R108, . 3300 3
= NE IN_(X m
TR, 902-10 CUE LINE IN_(X) e % W +1° . 153
100K
R, 902-9 TUE LINE IN (Y] R110 3300 2 / ED Xlss e TO LEVEL
R108 12V AL & CONTROLLER
{at2a | CUE LINE IN (6} 150 580 S c101 1P wolex © €104
(744 T o
PR, 922-12 :-m AU HONI L+R_(X) 2
o5 | o o |
4 L Ruis 3
V1017 T o8 g
K 103 20012
14f2¢ 213
ulaz | °
IC 145 wpeassc s }5‘ veE cioe
RV102] 103 10
LEVEL CHECK AMP ® 7 E8 asy
2sv_l+
-9v OFT N

@ AVIOL: O NIX LEVEL
O Av102 CUE MR

+12

A4y o
3300 <

R412 <
8200 <

77 MIC\LINE
CUE, /AU MONI L+R

CUE INPUT SEL1

CUE INPUT SEL2

Fig. 2-4-2. CUE Recording Amplifier/Input Level Check Circuit (AE-05 Board)

2. CUE Input Level Check Circuit (AE-05 Board)

If LINE is designated as the CUE input and +4dBm (J)/ +8
dBm (UC/EK) input to the CUE IN connector, ~8dBs will be
output from pin 1 of CUE recording amplifier IC101. If MIC
is inadvertently designated as the CUE input, the amplifier will
saturate. To prevent this, the amplifier output is monitored by
comparator IC115, and if the level of the output signal rises to
+ 18dBs or more, the CUE input selection is forcibly switched
to LINE.

3. CUE Recording Level Control Circuit (AE-05 Board)

The recording level can be varied between -70 and 0dB
according to the gain control voltage (CUE REC G CONT)
supplied from the RS-23 board. The playback circuit is also
provided-with a similar gain control circuit.

IC103 rcsos3ep IC102 wszast IC 105 numassso IC103 rcaos3p
2x0 103
CUE LINE IN M xclis
AU MONI L+R H¢
ol ] ¢104 R1s
CUE INPUT SEL2 Lo 3300
RV103 TP101
4«  sfvwo 103 ?
VCA T 3iv1 4
2 . e TO EG.AMP
-le‘—+i N 102g)p R121f C111
R114 C1g7L.6N0 _CONT 100 [ 10 9l Ay
. 10K 1 3 |8 16¥ EN
R115 A116 35V ITEL] B G
50 3
Wi i T | 2
cio8 o |aseet
L4 LR 5100
.. = K = -
3 { R17] €105 TH101 r
“3v| 820 0.001 68
CUE REC G CONT —o—— ] © AV103: CUE REC PRESET LEVEL
(FROM RAS-23)
PRESET \VARIABLE

Fig. 2-4-3. CUE Recording Level Control Circuit (AE-05 Board)
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4. CUE Recording Equalizer (AE-05 Board)

As shown in Fig. 2-4-4., the level of signals between 2 kHz and
5 kHz is raised gradually by IC105, and the level of signals in
the high frequency range raised by IC106. The gain at 1 kHzis
47dB. Compensation of the frequency characteristics at high
frequency is done by RV105.

5. CUE Bias Amplifier (AE-05 Board)

The Miller integrator circuit IC106 creates the rising and
falling slopes of the bias signal. When the CUE REC signal
output from pin 5 of IC401 is LOW level, the output from pin
7 of IC106 rises gradually from —12 V, and when it exceeds
+0.7 V D105 goes ON, then the voltage continues to rise
slowly. Conversely, when the CUE REC signal is HIGH, the
voltage falls in the opposite sequence. The times required for
the voltage to rise and fall are the same because the charging
and discharging circuits are identical. D103 and 104 reduce the
delay in the start of integration in IC106.

The 111.8 kHz bias pulses generated by bias oscillator 1C404
pass through the open-collector output type inverter 1C412,
and undergo level adjustment in RV106. The DC component
of these pulses is cut by C126, and high frequency noise is
removed by a low-pass filter consisting of C127, C128 and
R 138, which has a cut-off frequency of 800 kHz. The output
from the low-pass filter is converted into a sine wave by a
resonator circuit consisting of L101 and C129. The resuiting
signal is passed through buffer IC107, then once again through
a resonator circuit consisting of LVI101 and C130, then
through a constant current resistor R145 to become the bias
current which is then is supplied to the head.

IC 105 mmassso IC106 wsesge

c81t

12P
1
€137 R132
0.9082 56K
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REC CUE 5 WS c120 TP102
SIGNAL * 7 2 330K [R134 10
5] 103 Tt W] R ? T0
o "X oft08 Wi BI:S
SR1264R128 AM
= E: c11s C119 <4 R135
J 127 RSOKTR00__ . =
= xz‘KJ P PEs 0.0022 0.0t 2 K
A126 | i
8200 T 3rF0.0032
Ci14 680P O 4v105: CUE REC EQ

GAIN (dB)

52

a7

1K 10K f (HZ)

Fig. 2-4-4. CUE Recording Equalizer (AE-05 Board)
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Fig. 2-4-5. CUE Bias Amplifier (AE-05 Board)
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6. CUE Playback Amplifier (AE-05 Board)

In order to make the frequency characteristics of the playback
CUE signal flat, the time constant in the low frequency region
is made 3183 usec (83dB), and in the high frequency region the
frequency response falls at the rate of —6dBjoct up to a
frequency of 100 kHz or higher. The gain of the amplifier at 1
kHz is 57dB.

7. CUE Playback Equalizer (AE-05 Board)

This equalizer consists of a secondary bypass filter comprising
C139, C140, R155 and R158, which has a cutoff frequency of
50 Hz, and a bypass filter comprising C141 and R156, which
has a cutoff frequency of 160 Hz. The time constant in the high
frequency region is adjusted to 15 psec (10.6 kHz) by RV107.
Fig. 2-4-6. shows the previously mentioned playback amplifier
and its overall frequency characteristics.

8. CUE Meter Amplifier (AE-05 Board)

In this circuit, the DC component of the CUE signal is cut by
IC112 (1/2), and the level of the resulting signal is adjusted by
RV109. IC111 is a full wave rectifier, the output of which is
smoothed by IC112 (2/2) and used to determined the dynamic
characteristics of the VU meter. The dynamic characteristics of
the peak meter are determined by D109, R186, R187 and
Ci6l.
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Fig. 2-4-6. CUE Playback Amplifier/Playback Equalizer Am-
plifier (AE-0S Board)
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Fig. 2-4-7. CUE Meter Amplifier (AE-05 Board)
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4-2-5. Time Code Recording/Playback Circuit
(AE-05 Board)

1. Time Code Wave Shaping Circuit (AE-05 Board)
Comparator IC202 has +£0.3 V hysteresis with respect to the
threshold level. In other words, when the level of the time code
input to this comparator is 0.6 Vp-p or greater, it is converted
into the TTL level then output.

2. Time Code Input Level Check Circuit (AE-05 Board)

This circuit consists of IC405 and IC406. When a standard
level (2.4 Vp-p) time code is input, 4.8 Vp-p is output from pin
7 of IC201. When the time code input is 0.5 Vp-p or less, the
output from pin 7 of 1C202 becomes 1 Vp-p or lower, so that
it fails to reach the threshold value (0.5 V) of comparator
1C405 (1/2). As a result, pin 9 of the D type flip-flop 1C406
becomes LOW level, informing the system control system that
the input time code level is low.

Conversely, when the input time code level is higher than 5.0
Vp-p, the voltage of pin 7 of IC201 becomes 10 Vp-p or higher,
so that it exceeds the threshold value (5V) of comparator
1C405 (2/2). As a result, pin 6 of IC406 becomes LOW,
informing the system control system that the input time code
level is high.

3. Time Code Recording Equalizer (AE-05 Board)
The recording time code signal is provided with the following
frequency characteristics for waveform compensation.
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Fig. 2-5-2. Time Code Recording Equalizer (AE-05 Board)
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4. Time Code Bias Amplifier (AE-05 Board)

The Miller integrator IC205 creates the slopes for the rise and
fall of the bias signal. When the TC REC signal becomes LOW
level, the output from pin 1 of IC205 rises gradually from ~12
V, and when it exceeds +0.7 V D203 goes ON, then the
voltage continues to rise slowly. D201 and 202 reduce the delay
in the start of integration in IC205. Conversely, when the TC
REC signal is HIGH level, the bias falls in the opposite
sequence. The times required for the bias to rise and fall are the
same because the charging and discharging circuits are

The 111.8 kHz pulses generated in IC404 pass through an open
collector output type inverter IC412, then to RV202 where
they undergo level adjustment. The DC component of these
pulses is cut by C214, then high frequency noise is removed by
a low-pass filter consisting of C215, C216 and R222, which has
a cut-off frequency of 800 kHz. The output from the low-pass
filter is converted into a sine wave by a resonator circuit
consisting of 1201 and C217. The resulting signal is passed
through buffer 1C206, then once again through a resonator
circuit consisting of LV201 and C220, to become the bias
current that is supplied to the head.
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Fig. 2-5-3. Time Code Bias Amplifier (AE-05 Board)

5. Time Code Playback Equalizer (AE-05 Board)

The time constant of the equalizer amplifier alone is 1473 usec
in the low frequency range, and 12.6 usec in the high frequency
range (solid line in Fig. 2-5-4.). The cut-off frequency of the
low-pass filter consisting of the L component of the R/P head
and R230 is 12.6 kHz (time constant 12.6 usec) (dotted line in
the figure). Consequently, by combining both characteristics,

an attenuation of —6dBjoct will be obtained in the high
frequency region. The playback time code during FF/REW is
96 kHz max (x 40 speed x 2.4 kHz), hence because the overall
characteristics shown in Fig. 2-5-4. are attenuated at a rate of
—-6dB/oct up to 100 kHz and those of the playback head, which
is a differential type, increase at a rate of + 6dB/oct, the time
code can be read when the tape is traveling at high speed.
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Fig. 2-5-4. Time Code Playback Equalizer (AE-05 Board)
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6. Playback Time Code Wave-shaping Circuit (AE-05 Board) 7. Time Code Output Wave-shaping Circuit (AE-05 Board)
The threshold level of comparator IC202 has a hysteresis of This is an integrator circuit which is designed to create a time
+0.5 V. When the input time code level is 1.0 Vp-p or more, constant of 25 psec (525/60 system) or 50 usec (625/50 system)
it is converted to a TTL level and output. for the TTL level playback time code pulses in the NORMAL
FORWARD mode.
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4.2-6. CTL Recording/Playback Circuit
(AE-05 Board)

1. CTL Recording Amplifier (AE-05 Board)

This board provides the frequency characteristics shown in the
figure below for the CTL signal, to compensate for the
waveform characteristics.
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0.7 4.8K 72Kk fHz)

Fig. 2-6-1. CTL Recording Amplifier (AE-05 Board)

2. CTL Playback Equalizer (AE-05 Board)

The time constant of the equalizer amplifier alone is 4547 psec
in the low frequency range, and 5.4 usec in the high frequency
range (solid line in Fig. 2-6-2.). The cutoff frequency of the
low-pass filter formed by the L component of the R/P head
and R316 is 29.3 kHz (time constant 5.4 usec) (dotted line in
the figure). Consequently, by combining both characteristics,
an attenuation of —6dB/oct will be obtained in the high
frequency region. The playback CTL during FF/REW is 192
kHz max (x 40 speed x 4.8 kHz), hence because the overall
characteristics shown in Fig. 2-6-2. are attenuated at a rate of
—6dB/oct up to 200 kHz and those of the playback head, which
is a differential type, increase at a rate of +6dB/oct, the CTL
can be read when the tape is traveling at high speed.

€315 4, 0.00S6
A318 H
2z00| . |R319
PR IAN L
,|305> PB CTL
et ) pow R
1)
R/P 220 ] csoa
< S600P
R316
25600
[ A3
100
3.15
z =i
@
=3
/ T=4547usec
78
]
]
1
; Ly
E T= e =5, 4usec
1}
i
]
30f~--m=nn R etk
) ]
I 1
14f------- e e <
! T RN
1 ! 1 N
B5c] EEETEE e GLE RS E L EERY EELE fmmm e
: : i : S
1 ] ~.
i i H i
t )] 1 1
] i 1 1]
35 4.8K 23.3K 200K f {Hz)

Fig. 2-6-2. CTL Playback Equalizer (AE-05 Board)
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3. Playback CTL Wave-shaping Circuit (AE-05 Board)

The threshold level of comparator IC306 has a hysteresis of
+0.7 V. When the input time code level is 1.4 Vp-p or higher,
it is converted to a TTL level and output.

4-2-7. Crosstalk Canceler (AE-05 Board)

This circuit prevents the time code recording signal from
leaking to the CTL playback circuit in the TC INSERT mode.
The waveform of the time code signal is adjusted by 1C207
(1/2) and the phase by 1C207 (2/2). In addition, the level is
adjusted by RV303, then the signal is supplied to the CTL

CTL ouT

PB CTL

playback amplifier. In this way, crosstalk is canceled.

(AE-05 Board)

- Fig. 2-6-3. CTL Wave-shaping Circuit
=
=
=
<
o
wl
a.
o
w
o
>
[o
8 IC3085 wseaer
T CTL PB AMP
i—-
A +5v
<t
PB CTL e i
© e S PTT
LeveL Wr—1% cazo
3 ?v
AY303 3
e XN =
j{ T caxs;;
- €317 30 Thaes
222 10 fomy | 1k
11005 -5y -FI" 25v
IC207 wmassan IC203 rcaosasr
@ Av304CTL P8 LEVEL
CROSSTALK CANCEL AMP
€610 0.022 sy
Rva03 G222 223 M
10K ,0.047 0.0039 war | vevo T8 .
417 ) i [ K |2 a 203 23}13
WY >
REC TC — 2 l (2/2) | 207> s4|2C 2012
c242| A250 ama °
10 10K avo0a 1laz
6v 4 Jn2ag
B oo 0K | sye | mF =
. c226 7 r
coza cia’s % hc::zgv °f§°
| o.ooxT ZSV“T 25v ST oo | o
QAV202 TC CANCEL WM G AV204; TC CANCEL FHASE

9
TC RY CONT -\EE ‘°i418>a
CTL REC

CcTL

Fig. 2-7-1. TC — CTL Crosstalk Canceler (AE-05 Board)

4-2-12

DVR-1000 (UC, EK)




4-2-8. Erase Amplifier (AE-05 Board)

This circuit consists of a CUE erase amplifier, time code erase
amplifier and FULL/CTL erase amplifier. The circuit config-
uration of the CUE erase amplifier and time code erase
amplifier is the same. The FULL/CTL erase amplifier also has
roughly the same circuit configuration except that at low
temperature resonance deviation occurs due to the L compo-
nent of the head, reducing the erase current. To overcome this,
temperature compensation is performed by thermistor TH601.
The CUE erase amplifier is described below by way of an
example. ‘

The Miller integrator IC501 creates the rising and falling
slopes of the bias signal. When the CUE ERASE signal is
LOW level, the output from pin 1 of IC501 rises gradually
from —12 V, and when it exceeds +0.7 V the voltage continues
to rise slowly. D501 and 502 reduce the delay in the start of
integration in IC501. Conversely, when the CUE ERASE
signal is HIGH level, the erase signal falls in the opposite

sequence. The times required for the voltage to rise and fall are
the same because the charging and discharging circuits are
identical.

The 111.8 kHz pulses generated by IC404 pass through the
open-collector output type inverter 1C412, and are then sup-
plied to this circuit. RV501 is a level adjustment potentiometer.
The DC component of these pulses is cut by C512, and high
frequency noise is removed by a low-pass filter consisting of
R503 and C513, which has a cut-off fre'quency of 960 kHz. The
output from the low- pass filter is converted into a sine wave
by a resonator circuit consisting of L505 and C514. The
resulting signal is passed through buffer IC501, then through a
current booster consisting of Q501 and 502, then through a
series resonator circuit consisting of C519 and LV501 and the
erase head, to the erase head itself. When the tape is not being
erased, the analog switch IC504 is turned ON to reduce the Q
of the resonator circuit in order to reduce the crosstalk from
the erase current. —
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Fig. 2-8-1. Erase Amplifier (AE-05 Board)
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4-2-9. Audio Monitor Output Amplifier
(TR-40 Board)

The audio monitor output consists of either the digital audio
signal supplied from the DVPC-1000 or the CUE signal.

The digital audio signal is differentially input at a level of 20
dBm. This signal is made the same level as the CUE signal
(—26dB) by IC4, then input to IC3. At IC3, the monitor output
signal is selected according to the content of the “AU MONI
L/R SEL” signal supplied from the SP-01 board, then output
to the next level control circuit. IC2 is a current input/current
output voltage control amplifier. It varies the monitor output
level over the range between 0dB and ~60dB according to the
“AU MONI LG/RG CONT” signal from the CD-35 board.
TH1 and 2 and R48 and 49 are for temperature compensation.

The level control signal from the CD-35 board is sent at
intervals of V in a 525/60 system, or at 40 msec intervals in a
625/50 system. Consequently, ‘the output signal changes in
steps, resulting in noise. To prevent this, the control signal is
rounded off by a low-pass filter consisting of R51 and C36 (or
R50 and C35) thus ensuring that the level changes take place
smoothly. .

The level-adjusted monitor signal is amplified by a factor of 20
by monitor amplifier IC1, then output via a muting circuit
consisting of Q7, 8, 9 and 10 in the next stage. Muting takes
place according to the status of the “SYSTEM READY”
signal supplied from the SP-01 board. When the power is
switched ON or OFF, the “SYSTEM READY™ signal be-
comes high impedance, causing the headphone output and
monitor output to be muted.

B2
CNSOBM 15‘]355
: SYSTEM READY ™
G114
IC4 upresssc IC3 rcaosase IC2 maa ICY uecassec & 912 2y Q7 ascaares
R4 Q42 orareses Q8 2scerse
g0 100 Q44 orcraees i Q9 zsc2e7e8
[a T wowrout ot ) TN ey - Q40 zscsvee
w500 3 PS ) Tio
2 xo 10 2 =3 asy 2
(2 T wonrena o 1 = ? 16Y 4o 108 16
7 1] x X¢ 18 " o= 1 s Q7 g2
[3 | wwrean G} 4 AE-Mh; YA o, 1w/2m i
' oIS e
[T o e ] g e TS e o 2oxi .
5v 4 A2 g 470 4%
470
o9 [ ;:9 =14 De0zM
1 10} AX 0.0 ; j; A4 MONI RG CONT

HONI PR L (¥)

CNgo8M

AU MONI R SEL
AU WONT L SEL

Os02m

Ay »eONI LG CONT i

3
R13. 1
A1g nso?‘“‘i 2) !
7 470 470 i‘.ff

- 4
(%
Sl =
Ras | ¢33 0.022
g; x| B ot
s A13, 200K

Fig. 2-9-1. Audio Monitor OQutput Amplifier (TR-40 Board)
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4-2-10. Waveform Monitor Output Signal Se-
lect Circuit (TR-40 Board)

One of the following signals is output from the WFM OUT
MONITOR connector.

® Playback RF envelope signal from playback heads A to D
e CTL signal

The signal to be output is designated from the control panel. In
this circuit, the contro] signal is sent by a serial interface from
the SP-01 board.

The playback envelope signal from the RF-15 board is input to
select circuit IC9 via buffers IC5 and 6, The level of the input
signal is between 0 and 3.3 V. Here, one channel is selected
according to the control signal from the SP-01 board. The

selected signal is attenuated to 1.0 Vp-p by the attenator R43
and R45, a GND level is inserted periodically by oscillator IC7
and the clamp circuit Q4, then the resulting signal is input to
the RF ENV/CTL select circuit IC3.

Meanwhile, the CTL signal supplied from the AE-05 board is
attenuated from 5 Vp-p to 1 Vp-p by the attenuator R40, 41,
then passes through buffer IC8 to the RF ENV/CTL select
circuit 1C3.

At IC3, the RF envelope or CTL is selected according to the
contents of the control signal from the SP-01 board, and the
selected signal is output via buffer IC8 from the WFM ouT
MONITOR connector.,

The SV REF signal passes through the buffer Q5, 6, and is
output from the WFM OUT TRIGGER connector.
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Fig. 2-10-1. Waveform Monitor Output Signal Select Circuit (TR-40 Board)
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4-2-11. Line Output Amplifier (LO-05 Board)

The line output amplifiers for the CUE, TC and MONITOR

OUT L/R channels are of roughly the same construction,

hence a description of the CUE amplifier alone is given below.
The CUE line output amplifier consists of IC1 and Q1 to Q8.
The CUE signal sent from the AE-05 board is amplified by
IC1, the peak level clipped by D5 and D6, and the resulting
signal sent to Q3 and Q4. Q1/2, Q3/4 and Q5/6 constitute a
current mirror circuit. Q3 and Q4 are-driven by low current,
and idle current is passed through Q7 and Q8 in order to
prevent crossover distortion. '

IC1 in the feedback loop is a DC servo circuit which prevents
DC current from flowing through the primary side of trans-
former 1.

The CUE signal which is output from the line amplifier passes
through output transformer T1 and is output from the CUE
OUT connector. The output impedance of transformer Tl is
set at 600 O, however it can be converted to 150 Q or 37.5Q
by connecting the windings of transformer 2 in series or in
parallel.

4.2-12. Muting Circuit (LO-05 Board)

A muting circuit using a relay is installed to prevent noise from
appearing at the line when the power is switched ON/OFF.
Muting takes place according to the SYSTEM READY signal
supplied from the SP-01 board.
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Fig. 2-11-1. Line Output Amplifier (CUE Channel/L.O-05 Board)
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4-3. RF SIGNAL SYSTEM (RF-15 BOARD)

The RF-15 board consists of the recording drive amplifier
circuit, playback equalizer circuit, and peripheral equipment.
The recording drive amplifier and the playback equalizer both
consist of ICs. The necessary processing parameters are sent
from the SP-01 board via a serial interface.

The following description concerns RF-15 boards whose
board numbers are suffixed with “-11”.

4-3-1. Recording Drive Amplifier

(I1C1, 2, 3 and 4/RF-15 Board)

This amplifier performs recording equalization of recording
data supplied from the DVPC-1000, and outputs data to the
recording amplifier inside the head drum.
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Fig. 3-1-1. Recording Drive Amplifier (IC1, 2, 3, 4/RF-15 Board)
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(A) Recording Current (RF-15 Board)

A current proportional to the output level of the drive
amplifier (IC1, 2, 3, 4) flows to the recording head. The output
level of the drive amplifier is controlled by 6-bit control data.
It can be varied through a range of 64 steps. The output varies
more or less linearly between the minimum and maximum
levels, as shown in Fig. 3-1-2.. Fig. 3-1-2. shows the 6-bit
control data and also the relationship between the output from
the drive amplifier and the recording current under no load
(when the drum is not connected).
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Fig. 3-1-2. Recording Drive Amplifier Output Characteristics
(RF-15 Board)

(B) DC Balance (RF-15 Board)

This circuit compensates for DC distortion due to the DC
erase and also imbalance between the recording head wind-
ings. Actual compensation is performed by varying the duty
(duty of the recording current) by delaying the phase of the rise
and fall of the recording data in steps.

As shown in Fig. 3-1-3., DUTY + causes the recording cur-
rent to vary in the direction such that the duty of the <0 level
increases, and DUTY- causes the recording current to vary in

" the direction such that the duty of the “1” level increases.

One duty step is about 0.5 nsec. Normally, DC erase operates
in the “1” direction, hence duty compensation is often used
with “+".

12.5 n sec
B e
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Fig. 3-1-3. Duty Compensation (RF-15 Board)
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(C) Peak Shift Compensation (RF-15 Board)

As shown in Fig. 3-1-4., when several “1”’ or “0” level bits in
the recording data appear continuously, the inversion bit
following them produces a reduced output. This phenomenon
is largely responsible for determining the overall error rate.
This phenomenon is called peak shift.

Consequently, when performing digital recording at short
wavelengths it is necessary to perform peak shift compensa-
tion. This is done by phase modulation in the DVR- 1000. In
other words, as shown in Fig. 3-1-5., the continuous bit length
“L” is detected and the inversion position (A) after the
continuous bits is shifted to the front by external data input in
advance. One shift step is about 0.5 nsec. As the continuous bit
length “L” increases in size, the shift of the inversion position
also increases.

REC DATA 0|1IO 00 Oliloli 11 i]O 1I0

et mn A
PB OUTPUT /\‘\[
{DRUM 0OUT) \J v

IDEAL/ TRUE QUTPUT
QuTPUT (PEAK SHIFT)

Fig. 3-1-4. Example of Peak Shift (RF-15 Board)
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REC pATA O 1emcmeen g S 1 i_°J_1

OUTPUT
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Fig. 3-1-5. Peak Shift Compensation by Phase Modulation
(RF-15 Board)

DVR-1000 (UC, EK) 4-3-3

(D) REC Enable (RF-15 Board)

The recording drive amplifier (IC1, 2, 3, 4) goes into the

recording mode only when the following conditions are satis-

fied. This is to prevent a recorded tape from being accidentally

erased.

® The SYSTEM READY signal supplied from the SP-01
board must be HIGH level.

® The REC ENABLE signal sent from the SP-01 board via
the serial interface must be LOW level.

© The recording data from the DVPC-1000 must not be in the
same phase. (The recording data is normally sent at a
differential level. In the DVPC-1000, however, blanking
portion or the unit is in the non- recording mode, both
differential outputs are made LOW level and used as a
DISABLE signal.)

I
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4-3-2. Playback Equalizer

(IC5, 6, 7. 8/RF-15 Board)

Playback equalization is applied to the playback signal from
the head drum, converting it into ECL level digital data.

. At the same time, the eye pattern monitor signal, the envelope

monitor signal, and the drop-out information are output. With
the exception of the LPF section, all of the above functions are

contained in a single chip.
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Fig. 3-2-1. Playback Equalizer (ICS, 6, 7, 8/ RF-15 Board)
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(A) Low-pass Filter (RF-15 Board)

This is a 3-stage low-pass filter consisting of capacitors and

inductors. It has the following characteristics.

@ A bifilar wound variable inductor is used for the differential
input.

® By using this filter as a delay device, a kind of transversal
filter is formed in combination with the adder in the
equalizer IC, which functions as a COSINE filter.

(B) Frequency Equalizer (RF-15 Board)

The magnitude of the playback signal from the head increases
in the low frequency region at 6 dB/oct, reaches a peak in the
vicinity of 5 MHz, then drops abruptly because of various
losses. To compensate for this, frequency equalization is
performed, thus reducing waveform interference.

The playback equalizer (ICS, 6, 7, 8) performs equalization
using the following three parameters.

® GAIN 1. High frequency gain

® GAIN 2: Gain over entire bandwidth

® PHASE: High frequency phase

These parameters are controlled by 6-bit control data, en-
abling them to be varied through a maximum of 64 steps. Low
frequency compensation is performed by quantized feedback,
and the level is kept fixed.

(C) AGC (RF-15 Board)

When quantified feedback is used, it is necessary to maintain
the level ratio between the playback signal and the feedback
signal constant. However, the level of the playback signal
fluctuates greatly with tape output differences and variations
in head-to-tape contact, hence AGC is necessary.

This board is designed so that the rising AGC time constant is
made short and the falling time constant long. This enables
variations of head-to-tape contact area to be followed but
prevents continuous “0” or *“1” data from being followed.

(D) Dropout Detection and Data Output (RF-15 Board)

The output data from the zero-cross detection circuit is
converted into an ECL differential signal and output.

When the playback signal falls below a certain level, the
dropout detection circuit judges that a dropout has occurred,
and makes both differential outputs HIGH (same phase).
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390P 1
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8200 <
=
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oy
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Fig. 3-2-2. Low-pass Filter (RF-15 Board)
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Fig. 3-2-3. Frequency Equalizer (RF-15 Board)

ICS5-8

FOAWARD

HEAD
AMP
ouTPUT

ZERO-CROSS
DETECTOR

PG
DATA

GAIN
1
GAIN
GAIN
3

/‘

BACKWARD

Fig. 3-2-4. AGC (RF-15 Board)
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Fig. 3-2-5. Dropout Detection/Data Output Circuit
(RF-15 Board)
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4. THEORY OF OPERATION lm

4-3-3. ADV/CONF! Switching Signal Genera-
tor (RF-15 Board)

The playback equalizer (ICS, 6, 7, 8) has two sets of frequency
equalization parameters (see 4-3-2.(B)), for the ADV head and
the CONFI head, respectively. These parameters can be
switched over according to the status of the HSEL signal
supplied to pin 18 of each IC.

The parameter switching signal (HSEL) is generated by a
monostable multivibrator IC9 and IC10. This signal is based
on the PG PULSE supplied from the CD-35 board. Two kinds
of pulses are generated to enable the A channel and B channel
to be switched simultaneously with the C channel and D
channel by adjusting the output timing of the pulses.

4-3-4. Envelope Output Voltage Converter
Circuit (IC12/RF-15 Board)

The envelope output (pin 19) from the playback equalizer is a
current output which is proportional to the playback envelope
level. It is necessary, however, to pass it through a buffer
amplifier because of the relationship with the TR-40 board on
the receiving side.

This circuit also performs level adjustment independently on
each of the CONFI and ADV portions of envelope when the AGC
is ON.

Q ewv LEVEL
T
+5V
1C5-8 100P
1 240K ¢——r» ——— 10k
B p 0k ENV OUT
+12 (TO TR—-40)
U TLOBACN

Fig. 3-4-1. 1/V Converter Circuit (RF-15 Board)
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4-4. SERVO SYSTEM

4-4-1. Qutline of Servo System

The servo system of the DVR-1000 consists of the following

boards.

SP-01 board:
HOST CPU
Reference signal generator
Drum/capstan/reel servo
Recording/playback system control circuit
NOVRAM/HOURS METER control circuit

CD-35 board:
Drum/capstan servo
CTL generator/detector

RS-32 board:
SUB CPU
Reel motor servo
Reference voltage generator
Sensor interface

MD-43 board:
Motor driver

Fig. 4-4-1. shows the block diagram of the servo system.

SYSTEM
CONTROL

i

SE~47 soar SENSOR
[ e Vb

“Lcomv. |
— 53| s

REEL POSITION SOLENOID
MOTOR
MD-43 aaw:l
CASSETTE COMPARTHENT
—_— HOTOR
et S S16. GEN gouv? o
o' . SP-01 sowo P 4,..@ LOADING WOTOR
MOTOR
DRIVER
DRUA FG oM Fg
(poremencs s
HNTERNFACE] T oanve
o~ DM_CONT DRUM
Y HOTOR H.E MOTOR
{ DRIVER
APSTAN FQ_ P F6 e
INTERFACE LTI
o) CP CONT MOTOR DRIVE M CAPSTAN
DRIVER = MOTOR
P v Lo [ 77 remnene
TR_CONT T~REEL
et "E MOTOR
CD-~35 soao DRIVER |
TR F6
_——S'REE\. DRIVE S—BREAK
SA_CONT S-REEL
MOTOR ne — oTon
DRIVER
TRECTI0N| e
INTERFACE RAM DET “AEEL Fo| || mrs
73 INTERFACE
-
COUNTER
COUNTER
TIMER — SA F6 )
SUB
ey =t
Fe — TENSION (1)
COUNTER Eng)n DE-17
o
-— TENSION (X} ==‘ ¢ TENSION
I i } SENSOR = / SENSOR
SENSOR } Ta5E BN
m  INTERFACE| TAPE BEGINNING
RS-23 soard

AEEL POSITION
USER HOLES
CASSETTE UP/DOWN
CASSETTE IN/SIZE
CODINS HOLES

Fig. 4-4-1. Block Diagram of Servo System
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(A) SP-01 Board

The SP-01 board counsists of the CPU (uPD70108), its periph-
eral circuits, and a reference signal generator. It controls the
entire tape transport. Control of the RF signal system and the
audio (CUE, CTL and TC) signal system, and interfacing
between the various sensors in the tape transport, take place
via a serial bus.

The SP-01 board controls the speed of the drum, capstan and
reel motor using software. This board also controls the
NOVRAM and HOURS METER on the IF-138 board.

The reference signal generator outputs the various necessary
reference signals to the system control system and the servo
system.

(B) CD-35 Board

The CD-35 board consists of a drum and capstan servo circuit
and also a CTL generator/detector.

The drum/capstan servo circuit converts the FG pulses from
each motor into pulses, which are used to sense the rotational
direction and speed of each motor, and then sends them to the
CPU. At the same time, it outputs the motor control signals to
the MD-43 board.

The CTL generator creates the recording CTL pulses from the
frame pulses, audio frame pulses, color frame pulses and servo
reference pulses, and outputs it to the AE-05 board.

The CTL detector detects the playback CTL signal sent from
the AE-05 board, then separates it into PB AF, PB CF, and PB
FR signals, and outputs these signals.

(C) RS-23 Bard

The RS-23 board consists of the SUB CPU, reel servo and
sensor interface circuit.

The SUB CPU uses a uPD78CI10 containing an A/D con-
verter. This built-in A/D converter is used to input data from
‘the tension sensor and tape beginning/top sensor, and also FG
duty data. The D/A converter in the RS-23 board outputs
control signals for the motors and plungers.

The reel servo circuit converts the FG signals from the T reel
and S reel motors into pulses, and from these pulses senses the
rotational direction and speed of the reel motors.

4-4-2

(D) MD-43 Board

The MD-43 board supplies power to the motors and plungers
on the tape transport, in accordance with control signals from
the SP-01 board, RS-23 board and CD-35 board.

(E) SE-47 Board and Sensors

The SE-47 board integrates the data output from each sensor
in the DVR-1000, then sends it to the SP-01 board as serial
data. The tension sensor and tape end/beginning sensors are
controlled directly by the RS-23 board.

(F) IF-138 Board

The IF-138 board is an interface board on which are mounted
the NOVRAM and HOURS METER. These devices are
connected to the HOST CPU in the SP-01 board, and are
controlled by the SP-01 board.

No further description of the IF-138 board is given in this
section. For details of the NOVRAM and HOURS METER,
see section 4-7. “Interface”.

DVR-1000 (UC, EK)




4-4-2. SP-01 Board

The SP-01 board consists of the HOST CPU (ICB18:
uPD70108), the peripheral circuits of the CPU, and the
reference signal generator. It controls the entire tape transport
(TTP). This board also performs the following control using
software.

Speed control of the drum and capstan motor

Reel servo

Cassette tape loadingfunloading control

Longitudinal time code control (AE-05 board)

CTL control (AE-05 board)

CUE control (AE-05 board)

RF recording/playback control (RF-15 board)

NOV RAM (Non-volatile memory) control (IF-138 board)
HOURS meter control (IF-138 board)

1. HOST CPU (ICB18/SP-01 Board)

The HOST CPU ICB18 uses a uPD70108 (V20) because of the
hardware structure and the processing capacity . The external
bus of the CPU is 8 bits, however internal processing takes
place in 16-bit units. The operating clock of the CPU is 7.37
MHz. :

The CPU system consists of ROM-0 (ICB13), ROM-1
(ICB12), a RAM (ICB10), TCU (ICD1 and D2), parallel I/O
(ICD5 and D6), serial I/O (ICC7 to C12, and D7 to D12), and
an interrupt controller (ICB15).

Fig. 4-2-1. shows the memory map of the SP-01 board. All
devices are located in the same segment in order to avoid
unnecessary segment jumps. Also, the vector area and the reset
start address (FFFF ) of the CPU are located in ROM-0. The
1/O for the external interface is located on the memory map.
It is arranged so that a command group that is more powerful
than an I/O command can be used.

0000H
ROM 0 (ICB13)

4000k
ROM 1 {ICB12)

1/0
RAM (ICB10)

ROM 0 (ICB13)

80004
AOOOH
Co00H

FFFFH

Fig. 4-2-1. Memory Map (SP-01 Board)
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2. Address Decoder (ICA23, B21, D15, D16/SP-01 Board)
As can be seen from Fig.4-2-1, the memory address is divided
every 4000,,. The address decoding is performed by ICB21.
The first half of the area between 8000, and BFFF; on the
memory map is assigned to the I/O, and the latter half to the
RAM. The output from pin 6 of ICB21 and the inverted
address A13 are passed through a NAND gate to create the
CE signal (pin 20: A000, to BFFF,) of RAM ICB10.

In the I/O area, the 1/O ports on the RD-23 and CD-35 boards
and the serial I/O and TCU in the SP-01 board are assigned. In
ICA23, addresses All to AlS are decoded, and the area
between 8000, and BFFF, are divided every 800 . The area
between 8000, and 87FF, is assigned to the interface of
another board, the area between 9000, and 97FF , is assigned
to the I/O in the SP-01 board, and the area between 9800 and
9FFF, is assigned to the interrupt controller. The area
between 8800, and 8FFF  is not used.

In ICD15 and D16, the area between 8000, and 87FF 4 is
further divided every 100,, and assigned to the respective
boards.

The area between 9000, and 97FF ,; is decoded by ICB21. The
serial I/O and parallel I/O is assigned to the area between
9000 and 91FF ;, TCU-0 (ICD3) to the area between 9200,
and 93FF,, and TCU-1 (ICD1) to the area between 9400
and 95FF .

3. Address Separation Latch (ICB17, D13/SP-01 Board)
The data bus ADO to AD7 of the CPU (uPD70108) is shared
by data and addresses. The addresses to be used in the SP-01
board are latched from this bus and separated by ICBI17.
The address signals that are supplied to the external boards,
such as the RS-23 board and the CD-35 board, are latched in
a latch which is separate from the address separating latch
used in the SP-01 board, and sent to the respective boards.
This is because there is a possibility of a delay occuring due to
the bus buffer, or a bus capacity problem arising, when
addresses and data are separated using the ALE signal outside
the SP-01 board, and also to prevent trouble that occurs
outside the SP-01 board from affecting the board.

4. Data Bus Buffer (ICC17, D12, D14/SP-01 Board)

ICC17 is used as a data bus buffer for the RAM and ROM in
the SP-01 board, ICDI12 for the 1/O in the board, and ICD14
for the external boards.

If the direction of transmission through these data bus buffers
is changed over using an RD signal, the CPU side data bus and
the I/O side data bus will collide with each other, although
only for a short period. In order to prevent this, the RD signal
is widened by 1/2 clock in ICB13 and the resulting signal used
as the bus buffer transmission direction changeover signal.

5. Control Bus (ICC12, C13/SP-01 Board)

CX23026 which is used in the serial I/O (ICC7 to C10, and D7
to D11) does not have a chip select terminal. Consequently, in
order to access it, it is necessary to decode the RD signal and
WR signal output from the CPU and then supply the resulting
signals to the respective ICs. The RD signal is decoded by
ICC12, and the WR signal by ICC13. Like the serial 1/O, the
parallel I/O (ICC1, D5 and D6) use the decoded outputs from
ICC12 and C13.

To. access the I/O of the external boards as well, the RD signal
and WR signal are decoded and output, and the resulting
signals used without further processing as control signals for
the data bus buffers at the respective boards.

6. ROM (ICB12, B13/SP-01 Board)

The area between C000, and FFFF ,, which includes the start
address of the CPU, is assigned to the upper 16 Kbytes of
ROM-0 (ICBI13).

The area between 0000 and 3FFF , is assigned to the lower
16 Kbytes.

The area between 4000y and 7FFFy is located in ROM-1
(ICB12).

4-4-4 DVR-1000 (UC, EK)
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90001
SERIAL I/0
PARALLEL I/0 IC~B21 tcrancaaze
92004
TCU 0 (ICD3) A9 =14 vo P2 ST . SERTAL 1/0 & PARALLEL 1/0
9400 A10 —=—{8 VI P TCU-0 (1CD3)
H g2y P TCU~1 (ICD1)
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96001
1CA23-13pin e
S7FFH

Fig. 4-2-3. Memory Map of I/O Area (SP-01 Board)
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7. RAM (ICB10/SP-01 Board)

The RAM (ICB10) is assigned to the area between A000 , and
BFFF ,, of the memory map. When the system is started, the
data in the NOVRAM is transferred to the area between
A800, and ASFF . The MAIN CPU in the SP-01 beard
processes data in the control system and the servo system. To
this end, a work area is provided in the RAM. The area
between B000, and BFFF is for self-diagnosis.

The data in the RAM, ICB10, is backed up by capacitor C9 in
order to preserve the VTR status and data after the power is
switched OFF. Also, POP signals from the power supply
section are supplied to terminal CS2 (pin 26) of RAM ICBI0,
in order to protect the data when the power is switched ON or
OFF. These functions are intended to keep a history of the
data in the system even if the system runs out of control or the
power is cut off. At present, however, data backup software is
not supported.

SvsTEM contAoL] *°™
AREA
ABOOH
SERVO AREA
B8000H
DIAGNOSTICS
AREA
BFFFH

Fig. 4-2-4. RAM (SP-01 Board)

8. External [/O Area (SP-01 Board)

The area between 8000, and 8FFF, in the memory map is
assigned to the interface between the SP-01 board and the
external boards. The NOVRAM in the IF-138 board is
assigned to the area between 8000y and 80FF ;. Servo system
adjustment data and VTR operating mode data are memorized
in the NOVRAM. In order to rewrite the data in the
NOVRAM, it is necessary to execute the “NVW” command in
the checker menu on the control panel and then press the NV
WR switch S2 on the SP-01 board. This is to prevent data from
being erased in the event of a runaway or a malfunction of the
CPU. When the system is started, the NOVRAM data is
transferred to addresses A800,, to ASFF, of RAM ICB10 on
the SP-01 board. Normally, the CPU refers to the data on the
RAM and processes it.

HOURS METER on the IF-138 board is assigned to addresses
8100, to 81FF ;. Here, data such as the operating hours of the
VTR, the drum rotating hours, the tape running hours and the
number of tape loading are managed.

Addresses 8300, to 83FF are assigned to the port which
communicates with the SY-69 board, 8500 to 85FF ; to the
port which communicates with the RS-23 board, and 8600 to
86FF ,, to the port which communicates with the CD-35 board.
Communication with the SY-69 board takes place via the
FIFO memory, ICC8, C9, D8 and D10, on the SY-69 board.
The RS-23 board has a SUB CPU which changes over the
buses using interrupt signal CPU INTR (V/6) and accesses the
devices in the RS-23 board.

There is a plurality of devices on the CD-35 board and RS-23
board that are accessed, hence RD, WR and addresses A0 to
A7 are supplied from the SP-01 board, and are decoded in the
respective boards.

8000H
NOVRAM (IF-138)
HOURS METER | 21%%
(IF-138) 8200
8300H
SY-63
84004
85004
RS-23
8600H
cD-35
87004
8800x
8FFFH

Fig. 4-2-5. External I/O Area (SP-01 Board)
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9, Serial Interface (ICC7 to C10, D7 to D11/SP-01 Board)
The serial interface I/O ports are assigned to addresses 9000,
to 91FF . Serial data communication takes place between the
SP-01 board and the AE-05/SE-47/MD-43/TR-40/RF-15
boards. These boards constitute the signal processing system
which is sensitive to noise from the CPU bus. Serial data
communication is performed in order to simplify the routing
of the harness.

A Sony CX23026 is used in the serial I/O (ICC7 to C10 and D7
to D11). This IC has a 16-bit shift register which functions as
a receiver when the SP terminal (pin 9) is “HIGH” level, or as
a transmitter when SP terminal is “LOW?” level. Parallel data
is input and output in 8-bit units. The upper 8 bits (U/L:
HIGH) or lower 8 bits (U/L: LOW) are selected by the U/L
terminal (pin 10). The communication timing in the case where
two CX23026 are used is as shown in Fig. 4-2-6.. At the
sending side, when the XINT terminal (pin 13} is “LOW™,
data transfer starts at the falling edge of the clock (CK: pin 16).
At the receiving side, data is taken in at the rising edge of the
clock.

Fig. 4-2-7. shows the timing generator for serial data commu-
nication. The H/L SEL signal output from pin 11 of ICB6 is
supplied to IC11, and is used as an upper byte/lower byte-
changeover signal. CX23026 inverts the clock supplied to ICB6
so that data starts to be taken in at the rising edge of the clock,
SIF CK, and also maintains the SEL signal in a stable condi-
tion while data is being taken in. The strobe signal, SIO STB,
output from pin 8 of ICB7 must be “LOW” at the falling edge

of the clock, SIF CK. The carry output, CO (pin 15), of ICB6
is latched by ICB7 and output.

The recording equalizer (IC1 to 4) and the playback equalizer
(IC5 to 8) in the RF-15 board have serial data receiving
sections. The receiving timing of these IC data is different to
that of CX23026, hence the data are delayed by inverter ICBS.
Table 4-2-1. shows the contents of each serial I/O.

IC-B6 1Cc74HC161P

IC~B7 ucranc7an
15V

1CD13~18pin

A0
a0
+5V
5 6§ 21 BB
P> L, H/LSEL

+8V
10
2f "so |9
ol oo ]
ol €N oA | — B7 |,
EN2 6B [— § [————e 510 5TB
L T {XINT)

(ICC11~1pin)

SI0 CK

SIO CK

H/L SEL
(IC86-11pin}

CARRY QUT
(ICB6~15pin)
SI0 STB
(ICB7-8pin)

Fig. 4-2-7. Timing Generator Circuit (SP-01 Board)

DATA
{07-00) (83 )—(cE
pws < H
I |
XEN

LOW DATA HIGH DATA
SET SET

CK
FEMSPEN [ I U U A O I O 0 I O

XINIT 1
(Pin 13} LJ

20 @ — L [ I I | ,
\ A A A [
Y Y Y Y !
c 3 B 3 §
XEN
P LT
|
S—-pP < (Pin 10} EI
DATA
(07-00) ()G

LOW DATA HIGH DATA
READ READ

Fig. 4-2-6. Serial I/O Timing Chart (CX-23026/SP-01 Board)
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L/O | ADDRESS |BOARD| BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
soo |L| 9100 |MD-43 DRUM F/R| T-BRAKE | S-BRAKE RL ;;?SI/ CC/LD MONR&;I;ICH
aco?) |H| 9101w | SE-47 [cas. LAMP| OPERATE | REMOTE |CASSETTE| 7 Rpv | 1 FwWD
so1 |Ll e102: |AE-05|AUX MONI| AUX PB | AUX ATT | AUX REC | AUX E/P | AUX REC | AX IN 82 | AXINS1
FULL C AUX NORMAL
acos) |H| 9103w |AE-05| FVLL | IO | AU | CTL REC |poRwanp| TC REC | TCLN | 1C INP
S0z |L| 9104w |AE-05| CIN2 CN1 | TCRLY | AX RLY |AUX MUTE 1TC REC | CHK STN | OSC STN
FULL T AUX
acp9) |H| 9105u |AE-05 ¢ RLY | METER | FULL 4 IO AU%
so3 |L| 9106u
RF-15
acpio) |H| 9107=
so4 |L| 9108x
CUE IN .
acpin) [H| 9109 | TR-40 Mo NE WFM SELECT 33
CASSETTE | CASSETTE | CASSETTE | CASSETTE| REEL | REEL USER
S0 L) 9100m |SE-47 /™y SIZE UP DOWN  [POSITION MpOSITIONL| E9ECT |cENTER M
USER | USER USER TAPE TAPE TAPE TAPE
accm [H| 9101 | SE-47 \cpnmpr 1| S-REEL | T-REEL | REC INH | myog: | THICKe HC1 HC2
si |L| 9w02=
(ccs) |H| 9103w
sz |L| 9104w |AE-05 0SC CHK |PBCTCHK|PBCTCHK| TCLNHI [TCLN LOW
acce) |H| 9105w
s3 |L| 9106=
accio) |H| 9107 =
X1 % )
BIT 3 | BIT 2 BIT 1 | BIT 0 BIT 3 | BIT 2 | BIT 1
0 0 Reel Shift Motor 0 0 Open 0 0 0 CH-A env.
0 0 CC Motor 0 1 Larger, Thread 0 0 1 CH-B env.
1 1 Threading Motor 1 1] Smaller, Unthread, Pinch on 0 1 0 CH-C env.
1 1 Pinch Motor 1 1 Short, Pinch off 0 1 1 CH-D env.
1 X X CTL
CC MOTOR: CASSETTE COMPARTMENT MOTOR 0; LOW LEVEL
1; HIGH LEVEL x; DONT CARE

Table 4-2-1. Contents of Serial I/O (SP-01 Board)

4-4-8
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10. Parallel 1/O (SP-01 Board)
The parallel 1/O in the SP-01 board is assigned to addresses
910A ,; to 910F ;. ICDI, C2 and D5 constitute the input port,
and ICC3 and D6 constitute the output port. SYSTEM
RESET pulses are supplied to the output port. During the
period from when the power is switched ON or the system
reset, until the initial program is executed, all outputs are set to
“LOW” level.
Table 4-2-2. shows the contents of each port.
oSYSTEM HOLD (O PORT: BIT-2/910A )
This signal turns OFF the power supplied to the motor in
the tape transport. If the VTR is in one of the following
statuses, the output becomes high impedance, and the
supply of power to the motor is cut off.
(a) When the output port of the SP-01 board is “HIGH”
level
(b)When the RS HOLD CONT signal from the RS-23
board is “HIGH” level
(c) When the BOARD SENSE signal is “HIGH” level
(when one of the RS-23/CD-35/SY-69 boards is not
installed)
(d)When the MOTOR ALL OFF switch S3/SP-01 is at
“HOLD”.
@SYSTEM READY (O PORT: BIT-5/910A )
This signal becomes “LOW™ level when the system is
built-up. When the system is in a READY status, the board
terminal output becomes high impedance.

®eNOVRAM STORE (O PORT: BIT-3/910A ;)

This signal transfers data in the RAM section of the
NOVRAM (IC5, 6/IF-139) to the non-volatile section. The
output from pin 6 of ICC3/SP-01 is passed through a
NAND gate, consisting of ICB5, with the status of the
NVWR switch S2, and is output only when the NVWR
switch is pressed. If the system is reset, the output becomes
“H” in order to prevent a malfunction. If the power is
switched ON, the output becomes “H” along with the
supply of power. :

oNOVRAM RECALL (O PORT: BIT-4/910A )

This signal transfers data in the non-volatile section of the
NOVRAM (IC5, 6/IF-139) to the RAM section. It is also
used to protect the NOVRAM data, and is held at “L” level
when the power is switched ON or the system reset.

oCPU RESET signal

This signal is for resetting the VIR using software. The
RESET pulses are output according to the following pro-
cedure.

() BIT-1/910A ; (O PORT) is made “H” level.

(2) BIT-1/910C (O PORT) is made “H” level.

(3) BIT-2/910C, (O PORT) is made “H” level.

eAUDIO MONITOR SELECT (O PORT: BIT-5, 6/910C,))

This signal is for selecting either the output signal going to
the AUDIO MONITOR OUTPUT L/R connector or that
going the HEADPHONE connector, on the connector
panel.

PORT | ADDRESS 910A®r (ICCL/C3) 910C u (ICD5,/D6) 910Ex (ICC2/C4)
BIT 7 EJECT SW
BIT 6 TRACKING CONT FIX REF CF
BIT 5 LOCAL SELECT SV FRAME
BIT 4 SP-01 BOARD OQVERHEAT IN FRAME
N BIT 3 HARD VERSION HOLD CONTROL
BIT 2 BOARD SENSE 1 PHASE MEASURE
BIT 1 SY OUTPUT READY PRESCALER
BIT 0 SY INPUT READY
BIT 7 TP2:SP SPARE OUT REC MODE
BIT 6 REC ENABLE AUDIO MONI R-SEL
BIT 5 SYSTEM READY AUDIO MONI L-SEL
BIT 4 NOV RAM RECALL FRAME SELECT REF FRAME PHASE
ouT BIT 3 NOV RAM STORE COLOR FRAME SELECT MEASURE REQUEST
BIT 2 SYSTEM HOLD RESET CLOCK
BIT 1 RESET ENABLE RESET ENABLE
BIT 0 TP1:INT TIME MONITOR | SERVO REF SELECT

Table 4-2-2. Parallel I/O (SP-01 Board)

DVR-1000 (UC, EK)
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11. Interrupt Controller (ICB15/SP-01 Board)

Address 9800, is used for setting the mode of the interrupt
controller (ICB15: xPD71059 NEC). This IC has eight inter-
rupt terminals. Of these, INTP4 (pin 22: V/6 INT), INTPS (pin
23: PIO INT) and INTP6 (pin 24: NOVRAM WR) are used in
this circuit. At present, AU INT is input to the INTP3 terminal
(pin 21), however it is not used.

12. Clock Generator (ICC19/SP-01 Board)

The following timing pulses are output from ICCI19
(PD7011).

@ PIN-12/ICC19: 14.7456 MHz clock

e PIN-10/ICC19: CPU reset puise

e PIN-8/ICC19: 7.3728 MHz CPU operation clock

e PIN-5/ICC19: READY pulse

In the DVR-1000, the 7.3728 MHz clock is used as a quantiz-
ing clock for measuring speed and phase, hence the accuracy of
this clock affects the accuracy of the tape speed during
recording. In other words, it also affects the format. In order
to realize a tape speed sensing accuracy of 0.01%, the accuracy
of the clock must be 0.001%or better.

13. Reset Pulses (SP-01 Board)
The CPU will be reset in each of the following cases.
@ When the power ON pulses (POP) from the power supply
section are high impedance
® When the RESET switch S1 on the SP-01 board was
pressed
@ When the reset signal from the output port ICD6 was
output
(a) When a switchover was made between the 525 and 625
systems
(b)When the system was restored from the mechanical
checker mode on the checker menu

14. RD Pulse Expansion (ICC21/SP-01 Board)

Bus transceivers (ICC17, D12, D14; TC74HC245 ) are in-
stalled between the CPU and the ROM/RAM, and also
between each I/O port. When the CPU performs a read
operation and. also the DIR (pin 1) of the bus transceiver
switches over at the rise of the RD pulse, a bus collision occurs,
though only for a short period, between the bus transceiver
and an external device. This period becomes long if the
external device has a slow response.

Consequently, in the ICC21, the rise of the pulse is delayed by
1/2 CPU clock to prevent a bus collision.

IC-C24 rcramcrer

+5v
7
§ 0% oti—+ MRD
MAIN CK cat |,
(14 . 7456MHZ) o BF
A0 ——d—J*

v
A15-A8 X
AD7-ADO DATA | )
RO NV omny
wo N )

AR C

|

Fig. 4-2-9. RD Pulse Expansion (ICC21/SP-01 Board)

PS~138, 107-5A

[ IC-B4 kcrancran
13 IC~DB rc7anceare

RESET ENABLE (ICC3-8pin)

Q4 orcreder

Fig. 4-2-8. RESET Pulse Generator (SP-01 Board)
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15. CPU WAIT (ICC20/SP-01 Board)

The I/O in the SP-01 board satisfies the read/write timing of
the CPU. In the case of the I/O of the other boards, however,
the margin of access time may sometimes disappear when an
extension board is used. In order to overcome this, a 1-clock
WAIT is inserted when accessing an external I/O.

Fig. 4-2-10. shows the standard read time of the CPU. There
is an interval of 406 nsec (3/7.373 MHz, A in figure) from the
start of a read operation by the CPU until data is taken in. In
the case of the ROM and the RAM, addresses A15 and Al4
are decoded and input to the CS terminal, then AD7 to ADO
separate the data and addresses using latch ICB17, and input
them to A7 to AO. Addresses A15 to A8 are finalized 60 nsec
after the fall of T4, and if the delay inserted by the decoder
ICB21 is 40 nsec, the CS signal will be output 100 nsec after the
fall of T4. The ASTB signal (pin 25) becomes “H”’ level 50 nsec
after the falling edge of T4, and if the delay inserted by the
latch ICB17 is 30 nsec, addresses A7 to A0 to the ROM and
RAM will become finalized after 80 nsec. Here, the period
until the CPU takes in data is 306 nsec (406—100), and if a
ROM having an access time of 250 nsec is used, there will be
a margin of 56 nsec (306—250).

For an IO outside the board, however, A7 to A0 and the
RD/WR signal are decoded before use, hence the access time
is calculated on the basis on the fall of the RD signal. The
period from the falling edge of the RD signal until the CPU
takes in data is 190 nsec (406—216), and because of the delay
of the RD signal buffer ICD20 (30 nsec) and the delay of the
decoder ICD135, 16 (40 nsec), the access time of the I/O must
be 120 nsec or less. In actual fact, additional delays occurs
because of the buffer, etc., on each board. In order to
overcome this, the clock WAIT signal is supplied to the CPU
when an external I/O is being accessed.

A WAIT signal is supplied to the CPU in the following cases.
® When 8000, to 8FFF is being accessed: I/O interface

outside SP-01 board
® When 9000, to 91FF , is being accessed: Serial I/O inter-
face

The address signals for these areas are decoded by ICA23,
input to the RDY2 terminal (pin 6) of ICC19, and a WAIT
applied to the CPU. The ASTB signal from the CPU is latched
by the CPU operation clock and input to the RDY1 terminal
(pin 4) of ICC19, then a WAIT signal delayed by exactly 1
clock is sent to the CPU.

A (406nS)

T4 T4 T2 T3 T4

cuck _/ \ /\_/

e C (60nS)
A15-A8 d X

1

AD7-ADO { ATDRESS} {oatal —_

> B (50nS)
ASTB ; /-
AD /

IC—-A23 rcranciaer IC—-C20 wcrancran IC-C19 cxarsotar
IC-B22 rcrancase +5v

. 5 " ?E AOYSYN
11 1

A Y0
212 2 B ¥4 3 1 B22, 5 Aovz
A13 43 9 B

c Y2 D—_QZ
M5 6 A23: i ’%"

&;—AQ-\EN“%‘ 2 su4 5 12| sums & eacx
Io/i-——i:') 18 b= o L e U o c19
: 7 b P20 |, —pcao |, .

@ [ ROY4
) )
3
ASTB ! _ T
CPU CK —
s
WAIT READY
(icB18-22pin)

Fig. 4-2-10. CPU Data Read Timing (SP-01 Board)

DVR-1000 (UC, EK)

Fig. 4-2-11. WAIT Signal Generator (SP-01 Board)
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16. Fault Indication (ICA4, BS, C14/SP-01 Board)

ICA4, B5 and ICC 14 monitor the condition of the CPU. If a
CPU runaway occurs for some reason or other, they will
request an NMI (Nonmaskable interrupt) from the CPU.
CPU interrupt processing monitor pulses are input to pin 9 of
ICBS. These pulses are generated at a period of V/6 (525/60:
2.8 msec, 625/50: 3.3 msec) if the operation of the CPU is
normal. The time constant of the monostable multivibrator,
ICC14, is 10 msec. If the CPU is operating normally, the
output which is triggered at a period of V/6 (pin 10) is always
“H” level, and the WATCH DOG LED D1 (green) does not
light. If the CPU is in a SYSTEM HOLD status or a RESET
status, the SYSTEM HOLD signal (pin 15/ICC3) becomes
“L” level, and the 7.37 MHz clock which is input to pin 9 of
ICA4 becomes a trigger pulse, hence DI does not light.

For conditions other than the above, the output from pin 10 of
ICC14 becomes “L> level, D1 lights, the output of pin 9 of
ICC14 becomes “H” level, and an NMI request is sent to the
CPU.

IC~C44 rcrancasaee

WATCH DOG
01

LN3SBP

(GREEN)

SYSTEM HOLD

INT TIME MONI

Fig. 4-2-12. NMI Pulse Generator (SP-01 Board)
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17. Reference Signal Generator (SP-01 Board)
The 7.3728 MHz clock generated by the clock generator is
used to output the various reference signals that are necessary
for the system control system and the servo system. These
reference signals are also used as quantizing clocks for the
servo CPU, hence it is necessary to avoid abrupt phase shifts.
Consequently, in order to maintain continuity, the reference
signal generator is synchronized without any abrupt phase
shift, even if the reference signal is input from the DVPC-1000.
The reference signal generator has the following three systems.
Fig. 4-2-13. shows the block diagram of the signal generator.
® SIO CK, V/6 and frame signal system
® SV REF signal system (for drum, capstan, and servo
system)
® Frame phase measuring system

(A) SIO CK, V/6 and FRAME Signal System (SP-01 Board)
This system generates the following signals:

® SY FRAME: 29.97 Hz (525/60), 25 Hz (625/50)

o V/6, SIO STRB: FRAME x 12

® SIO CK: FRAME x 196

First, SIO CK is generated from the 7.3728 MHz clock. Next,
it is frequency-divided by 1/16 to generate V/6 and SIO STRB.
It is then further frequency-divided by 1/12 to generate SY
FRAME.

If the 7.3728 MHz clock is simply frequency-divided to
produce SIO CK, jitter of the FRAME signal will become
large. To prevent this, a certain percentage of the clock pulses
applied to the frequency divider ICD3 (counter No.l) are
removed, resulting in SIO CK. The clock pulses are removed
by ICA3 and A4. The window pulses for this are generated by
counter No.2 of ICD3. The window is opened once to V by the
CO output (pin 15) of ICC23. Its width is assigned to ICD3
from the CPU. When the output from pin 17 of ICD3 is “L”
level, a certain pércentage of the clock pulses are removed.
SIO CK, which is obtained by frequency division, is output
from pin 13 of ICD3. This signal is frequency-divided by 1/16
and the V/6 signal generated. Also, the pulse width and timing
are varied by ICB7, resulting in the SIO STRB signal. This
signal is frequency-divided by 1/6 by ICC23, then additionally
frequency-divided by 1/2 by ICC22, resulting in the SY
FRAME signal.

The SY FRAME signal is differentiated by ICB4 and BS, then
sent to the phase comparator circuit, ICC5, and also the SV
REF generator, ICD1.

DVR-1000 (UC, EK)



(B) Servo Reference Signal System (SP-01 Board)

Like SIO CK, if the servo reference signal (SV REF) is simply
frequency-divided, jitter will occur, hence a certain percentage
of the pulses going to the frequency-divider ICD1 (counter
No.1) are removed.

The method of removing the clock pulses is the same as for the
case of SIO CK. The pulses are removed by ICA2 and A4. The
window pulses for this are generated by counter No.2 of ICD1.
The SV REF signal obtained by frequency division is output
from pin 13 of ICDI. This signal is synchronized with the
frame pulses by counter No.0 of ICD1, then sent to ICA6. In
ICAG, either the SV REF signal which is generated internally
or the EXT SV REF signal which is supplied from an external
source is selected, and output to the RS-23 board and the
CD-35 board. This signal is also used as a trigger signal for the
waveform monitor.

(C) Frame Phase Measuring system (SP-01 Board)

The frame signal which is input to this board is supplied to the
phase comparator circuit, ICC5, and the input port ICC2.
Also, the color frame pulses are supplied to the input port,
ICC2, and the CD-35 board. )

The phase comparator circuit is provided in order to synchro-
nize the internally generated SY FRAME pulses with frame
pulses input from an external source. In an actual circuit,
phase comparison is performed by counter No.0 of ICD3 and
ICC4 and C5. ICC4 functions as the lower four bits of ICD3,
permitting measurement at a resolution of about 70nsec.
ICCS5 is the controller of the measuring system. It outputs
pulses from the input REF FRAME signal to the SY FRAME
signal when a measuring request signal is output from the
CPU.

1CD21
EXT CF ——=0
REF CF SEL CF
- INPUT CF 1CD24 14,7456MHz
INPUT 1CC5 1CC4)
22;“5 N PHASE | [ PHASE
e GATE SAMPLE
} )
N ICASL &?K 15ICDa13 1CB6 ICC23 1cc22
CLOCK 1451, /N 1 /16 4 -
REJECT 1/NF 1/16 1/ 16} 1/2 sy FHAME.
IC?‘I?E\}ECT 510 578
WINDOW GEN CPU INTR(V/6)
] SI0 CK
EXT SV REF ICA8, A7
ICD1 § 1
ISV REF PHASE]| éﬁro—-———- SV REF
I
YNCHRONIZER ToAz. Ad l ]’
CLOCK |15 13
peoect [ /ND
ICD1 | ICD1
REJECT
WINDOW GEN
I1CB18 ]
CPU [~
Fig. 4-2-13. Sync Signal Generator (SP-01 Board)
DVR-1000 (UC, EK) 4-4-13
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4-4-3. CD-35 Board

The CD-35 board consists of the following circuits.
® Drum servo circuit

® Capstan servo circuit

& CTL generator

@ CTL playback circuit

ot

Drum Servo System (CD-35 Board)

(A) Generating pulses from drum FG (CD-35 board)

The FG signal which is input to the CD-35 board has a level
of about 2.0 Vp-p, and a DC offset of between 3.7 and 7.0 V.
When this FG signal is being converted into pulses in a
comparator, the DC offset causes the duty of the pulse signals
to change. It is therefore necessary to remove the DC offset.
Because the drum motor rotates at high speed other than when
starting and stopping, the DC offset is removed by means of a
capacitor. There are 48 pulses per rotation of the drum, and
the drum motor rotates at 150rps. Consequently, the frequency
of the FG pulses is 7200 (150 x 48) Hz.

Fig. 4-3-1. shows the pulse generator. The DC component of
the input FG signal is removed by capacitor C62 (C61). The
high pass filter consisting of C62 and R100 (C61 and R101) is
set to fc = 170 Hz so that the rotation of the motor can be
sensed when it is starting and stopping, and also so that
fluctuations in the offset when the motor is starting can be

ignored.
RA99 +12V c46
47K | 200
c62 R100
0.047 20K +5Y
DRUM FG A Q
(a27c) £
caz ——= FG A
o.ooza;
R
W
A42ZR43 P4
c48,, 220P izzao"saox 100K
c61 R101 }‘:;E“ o
0.047 20K t - +5¢
DRUM FG B Rre TP5
(a271) by 10 :;?gkg
, 2
ca7 FG B
o.oozz; 9
IC—C4 urcasssc W
4 R70ZAES R4
IC—B4 urcaisc 22007 560K 100K
-12v

Fig. 4-3-1. Drum FG Interface Circuit (CD-35 Board)
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The FG signal from which the DC component has been
removed is amplified by the operational amplifier, ICC4, to a
level which enables it to be converted into pulses, then
unwanted high frequency components are removed by a
low-pass filter consisting of C46 and R99 (C48 and R102), and
C32 and Ré8 (C47 and R72). The cutoff frequency of the
low-pass filter is set at 15 KHz which is more than twice the
pass band.

Hysteresis is applied to the comparator, ICB4, by R4, 41 and
R43 (R44, 69, 70). This is to ensure that noise and other
disturbances do not prevent the drum stop status from being
sensed correctly when the drum stops. The width of the
hysteresis is set at 100 mV to ensure that the time difference
when the motor is rotating is sensed correctly.

(B) Drum retational direction sensing (CD-35 board)

The direction of rotation of the drum motor is sensed by ICB6.
Fig. 4-3-2. shows the timing chart of ICB6. When the drum
motor rotates in the clockwise direction, the A phase (FG-A)
is 90 ahead of the B phase (FG-B). This phase difference is
used to sense the direction of rotation (DIR1).

The exclusive logical sum, DMEX (pin 15) of FG-A and FG-B
is sent to the V-LOOP circuit and used to sense the speed of the
drum motor.

IC~B6 cxesoes

13 15
DRUM FG A S sl 1CCB-16pin/ICB7-13pin (DMEX)
ORUM FG 8 {84 oIR1| ICB40-3pin

+5V0— u0oE P01 |-
.94z _,
{1CD12-6pin) P fTo

MODE CHANGE

4
A1 _%_{l_l ___5}__(_7‘__'ﬁ_
81 4 | L1 1
EX1
(DMEX)

DIR1

Fig. 4-3-2. Drum Rotational Direction Sensing (CD-35 Board)

DVR-1000 (UC, EK)



(C) Drum motor speed sensing (CD-35 board)

The drum V-LOOP circuit senses the rotational speed of the
drum motor from the time difference between the A phase and
the B phase of the FG pulses. The pin 15 output (DMEX) of
ICB6, which is the exclusive logical sum of the A phase (FG-
A) and B phase (FG-B), is used for sensing the rotational
speed. Here, the speed of the motor is sensed as the time
difference between DMEX and the reference pulses. This time
difference is T-V converted and supplied to the drum motor.
Fig. 4-3-3. shows the speed sensing circuit. The reference
signal for speed sensing is generated in TCU ICCB. ICC38
functions as a mono-multivibrator which outputs negative
pulses for exactly the period set by the counter, from the valid
edge of the gate pulse, GATE2 (pin 16).

The logical sum of OUT?2 (pin 17) of TCU ICC8 and DMEX
is the speed difference DM.

OUT2 of TCU becomes “L” level for the first time when the
next clock, CLK2, is input after the valid edge of the gate pulse
is input, hence during this period a quantizing error occurs.
This circuit senses the time delay from when the effective edge
of the gate pulse is input until OUT2 becomes “L”, as a speed
difference, in order to prevent a quantizing error from
occurring.

(D) T-V converter (CD-35 board)

The T-V converter converts the pulse width of the speed
difference DM into a voltage.

The dual transistor Q1 is used as a constant current source and
also as a switching device. It is designed so that the base
potential, B2, of Q1 is fixed at +4.9 V by R14 and R15, and
the base potential, Bl, is +5.9 V when DM is “H” level, or
+4.2 V when DM is “L” level. Consequently, when DM is
“H” level, current flows through collector Cl, and when DM
s “L” level, current flows through collector C2. If current
flows through collector C2, the emitter potential E of Q1 is
+5.5V, hence Q1 operates as a constant current source of 1.4
mA.

The current which flows out from collector C2 passes through
diode D2, causing capacitor C14 to charge. Diode D2 clips at
+5 V in order to prevent the voltage of Cl14 from exceeding
+5V.

In this circuit, when the potential of capacitor C14 approaches
+ 3V, the characteristics of diode D2 cause the linearity to fall
off. To overcome this, the T-V conversion output is used over
the range between 0 and 4 V, and the output at constant speed
issetat2 V.
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Iccs 10P +12y
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IC~C8 uro7s0s4C OM="L": +4.2V)  wviav Q4 esaere
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Fig. 4-3-3. Drum Motor Speed Sensing and T-V Conversion (CD-35 Board)

DVR-1000 (UC, EK) 4-4-15

HUGUTIN

4 THFORY OF OPFRATION



zZ
Qe
-
<
o
[T}
o
(@)
w
@)
>
[ned
o
1w
I
[
<

(E) Sample/hold timing generator (CD-35 board)

The reset pulses of capacitor C14 in the T/V converter are
generated from the B phase drum FG pulses (FG-B). When
FG-B becomes ““L”” level, the reset (pin 7) of the counter ICC6
is canceled, and ICC6 starts to count. When QB becomes “H”
level 1 to 2 clock pulses (2.5 to 5 usec) after the counter starts,
the output of pin 6 of ICB7 becomes “H” level, and the
sample/hold amplifier ICA3 goes into the sample mode. The
sampling period is 2 clock pulses (5 usec), enabling an
adequate charging period to be obtained.

Capacitor Cl14 is reset 1 clock pulse after sampling takes place.
The discharge period of the capacitor is 4 clock pulses (10
JSEC).

DAUM FG B
(ICC6~7pin) _.l

CK2: 0.4MHz
{ICcC6~2pin)

CK1
{xcc6-1pin)
[¢]:]
(ICCs-4pin}
ac
(ICCB-5pin)

QD
(ICCE6-6pin)

RESET
(ICC7-5pin)

RESET
{ICC7-6pin)

S/H CONT.
{ICB7-6pin)

Fig. 4-3-4. Sample/Hold Timing (CD-35 Board)

(F) Drum motor drive amplifier (CD-35 beard)

The output signal from the sample/hold amplifier ICA3 is
speed-compensated by the CPU, then sent to the motor drive
amplifier [CA2. The gain of the motor drive amplifier is -1 at
the front end, and -39 at the output stage.

When the drum motor is starting or stopping, the CPU drives
the motor directly via a D/A converter. This select is per-
formed by ICA4. When the CPU is driving the motor directly,
the signal which passes through R11 and pin 2/pin 15 of ICA4
is amplified by ICA2 and output. The gain of ICA2 at this time
is about 3.

4-4-16

The acceleration characteristics and the deceleration charac-
teristics of the drum motor differ greatly from each other,
deceleration taking place more abruptly than acceleration.
Consequently, a limiter consisting of ICC2 and DS is installed
to prevent a signal of less than a constant level from being
output when V-LOOP is operating.

The operating voltage of the limiter is 3.4 V.

OM CON
{ICB1-1pin)
IC-A2 upcaszac
P 2y
10K
"

w l A2

DM CONT
(a27a)

DA2105 IC—A4 rowsee IC—A2 upcussec

DM SW
{ICB8~2pin)

Fig. 4-3-5. Drum Motor Drive Amplifier (CD-35 Board)

(G) PG delay circuit (CD-35 board)

The drum PG pulses are output in advance from the specified
position where they are electrically delay-adjusted.

The PG pulses supplied from the drum motor are compared in
1CD4. Comparator ICD4 has a hysteresis of 0.16 V. The zero-
cross position of the PG pulses is the timing point. Conse-
quently, at TP6, the changeover point from “L” level to “H”
level is the valid edge.

Because the drum PG is generated by a Hall device, jitter is
significant, and drum PG is synchronized by the drum FG.
Consequently, delay adjustment is divided into coarse adjust-
ment using the drum FG, and fine adjustment using the 7.3
MHz clock.

If the drum PG which is input to pin 11 of TCU ICC11 is near
the valid edge of the drum FG which input to pin 9, the
operation of the counter will become unstable, hence drum
lock may sometimes fail to take place. In order to prevent this,
the polarity of the drum FG is inverted by ICA14.

The delay-adjusted drum PG pulses are output as negative
logic pulses from pin 4 of the monostable multivibrator,
ICD14. The width of these pulses is 150 nsec. These pulses are
also supplied to the RF-15 board and used as the switching
pulses of the RF signal.

DVR-1000 (UC, EK)
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Fig. 4-3-6. PG Delay Circuit (CD-35 Board)

2. Capstan Servo System (CD-35 Board)

(A) Converting capstan FG into pulses (CD-35 board)

The 2.0 Vp-p capstan FG signal which has a DC offset of
between 5.6 and 9.0 V is input to the CD-35 board. Ninety
capstan FG pulses are output for each revolution of the
capstan, and the frequency in the PLAY/REC mode is about
1360 Hz.

The capstan motor is used for tape travel over the range of
—0.25 to -+ 1 times normal speed. Consequently, it is necessary
to accurately sense when the capstan motor stops and also
when it is rotating at low speed. Fig. 4-3-8. shows the interface
circuit of the capstan FG.

The output of the D/A converter in the RS-23 board is
connected to the non-inverting input terminal of the opera-
tional amplifier, ICC3. This voltage is adjusted so that the DC
offset is zero.

The output of the operational amplifier, ICC3, is used to
control the capstan motor at low speed, hence it is sent to
theA/D converter via an attenuator. The input range of the
A/D converter is between 0 and AV REF (4+3.3 V), hence
signals between —3.3 and +3.3 V are converted into signals
between 0 and +3.3 V in the attenuator. The level of the
capstan FG is 2 Vp-p, hence the gain of ICC3 is set to 2.35 to
prevent the output from exceeding +3.3 V.

The low-pass filter consisting of C42 and R61 (C44 and R67),
and C30 and R60 (C31 and R64) removes unwanted high
frequency components from the comparator input. The cutoff
frequency of the low-pass filter is 3 KHz. Comparator ICB3
converts capstan FG into pulses. R34, 35 and R36 (39, 40 and
63) apply + 50 mV hysteresis to the comparator. The low-pass
filter consisting of R45, R46 and C33 (R47, R48 and C34) is
installed to enable the CPU to monitor the duty of the capstan
FG pulses.

AV HEF
#3.3v) 4.R20. 4, R2L } TO ADC
ﬁa{"lavc‘a < 10K < 10K
47 | 0.001 J
Ras
20K —b z e
CAPSTAN MOTOR. 412-2 W Erle Tk T
RE2 RB7 R86 c3 4 Y
s 330 100K 3 p
'l" "'.l‘ 4 = ﬂ
e 1.L %?gzz o R FG DUTY
Tk A °A MONITOR
C4dy) 0.008 e RE3, ., 400K TP4 (1o Anch
CAPSTAN MOTOR, 432-1 —~{ A280] CP F6 (G} R83 e |——‘7K 3 J 06 a7
20K s P52 e ¥ , 10K s 2 40K 10K
CAPSTAN MOTOR, 412-3 W % e > S *F a0 o B3 —Do—MI\éN——
f85 ) Y / 4
330 100K YYY
36K s| 34 alm ] T a7
-12v 4 m/ 0.0t T 1.7 " oy
DC OFFSET [ =eer——— |C8 T ” R39 ZR40 T0
CONTROL eil 500 2200] 560K ROTATIONAL
{FROM DAC) -2y DIRECTION
IC~C3 nosecs IC~B3 wou BETECTOR
Fig. 4-3-7. Capstan FG Interface (CD-35 Board)
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(B) Capstan motor rotation direction sensing (CD-35 board)
Like the drum motor, the direction of rotation of the capstan
motor is sensed by ICB6. The direction of rotation is sensed
from the difference in phase between the A phase (FG-A) and
the B phase (FG-B) of the FG pulses. If the capstan is rotating
in the clockwise direction, FG-A is 90 ahead of FG-B. When
the tape is traveling in the FWD direction, the capstan rotates
in the counterclock wise direction. In order to make the status
in the FWD direction the same as that of the other motors;
FG-A is input to B2 (pin 11) of ICB6, and FG-B is input to A2
(pin 10) of ICB6.

In addition to sensing the direction of rotation, ICB6 senses
the exclusive logical sum of FG-A and FG-B, and also the
edges of FG-A and FG-B. The exclusive logical sum output,
EX2 (pin 9), of FG-A and FG-B is sent to the V-LOOP circuit.
Also, the detected edge, CTO2 (pin 5), is used for phase
measurement.

IC-B6 cxa3oas

10 X
o el o} T

CP FG A ————-'1-582 DIR2 .
+5VO———iMODE P02

0.9MHz 102
(IC012-6pin)

ICC14-18pin/ICC8-14pin/
ICB7-9pin/ICB42-15pin

IC043-5pin/ICB10-2pin

alsjo

1CD43-7pin/1CCE-9pin/
ICB12~18pin

MODE CHANGE

e 1

1

[ 1.

82 I

LQI l

[ 1

£X2
(CPEX)

cro2

DIR2 r

Fig. 4-3-8. Capstan Motor Rotation Direction Sensing (CD-35 Board)
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(C) Capstan motor speed sensing (CD-35 board)

In the capstan V-LOOP circuit, the motor speed is sensed from
the time difference between FG-A and FG-B, as in the case of
the drum V-LOOP circuit. Measurement of speed is performed
using the period from the rising edge of FG-B to the rising
edge of FG-A, and also the period from the falling edge of
FG-B to the falling edge of FG-A. In actual fact, the pulse
width of CPEX (pin 9/ICB6), which is the exclusive logical
sum of FG-A and FG-B, is compared with the pulse width of
the reference pulse which is output from TCU ICCS8, then the
speed difference, CP, from the reference, sensed. The sensed
speed difference, CP, is T-V converted, and output.

(D) T-V converter (CD-35 board)

The T-V converter has the same circuit configuration as that of
the drum V-LOOP circuit. Transistor Q2 functions both as a
constant current source and as a switching device, and charges
capacitor C26 only when the speed difference, CP, with respect
to the reference is “H level. Because the range of the V-LOOP
control voltage from the CPU is set at +9% with respect to
that at normal speed, the charging slope of C26 is in the range
+7% of that at normal speed. In this circuit, when the
potential of capacitor C26 approaches 5 V, the linearity falls
off. To overcome this, the T-V converted output at normal
speed is set at +2 V, and the £7% speed difference is
converted to 2+2 V.

In order to eliminate the effect of random variations in the FG
pulses and the duty, two CPEX pulses are measured, and the
results output to the motor drive amplifier. When the speed
difference is converted into time, a figure of 26 pusec is
obtained. Consequently, the slope resulting from T-V conver-
sion is 26 usec/2 V.

JC—CB uro71054c

HAY Q2 2sa979
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\\
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{1cB6-11pin) | )

CPEX

measure measure measure measure

cas ]
icce cP 0P +12v 3500 2V
7.3MHz =3 cxa / ]—"—l %RZE g2 A
13 10 2K 10K
14 T =3 87 8 W
GATEL IC—CB ressa0mp A28 2,2“7,0 2330
4-BIT BINARY COUNTER 1600 IC—B2 urcassc TC—A4 upcasssc
CPEX IC—C7 tcrancrer ) SUPLE 40
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Fig. 4-3-9. Capstan Motor Speed Sensing and T-V Converter (CD-35 Board)
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(E) Sample/hold timing generator (CD-35 board)

This circuit outputs the reset timing pulses for the sample/hold
amplifier ICB2 and capacitér C26.

When the tape is traveling in the FWD direction, the capstan
motor rotates in the counterclockwise direction, hence the
timing pulses of the data sample are created from the falling
edge of FG-A which has a lagging phase. When FG-A
becomes “L” level, counter ICC6 starts counting. After I to 2
clock pulses (10 to 20 usec) from when the counter starts, the
sample/hold amplifier, ICB2, enters the sample mode. The
data sampling period is 2 clock pulses (20 usec). After 1 clock
pulse (10 psec) from the end of sampling, pin 9 of ICC7
becomes “H” level, and capacitor C26 is reset. The discharge
period of the capacitor is 4 clock pulses (40 usec).

CP FG A m

CK2 : 0.1MHZ
(ICCB-10pin)

CK1
(ICC6~9pin)

)

(xccs-12pin}

Qac

(ICCE-13pin)

GO

(ICCE-14pin)

@ : RESET PULSE
(ICC7-9pin)

e]
(1CC7-8pin)

G-GB:; DATA
SAMPLE PULSE
(ICB7-3pin)

Fig. 4-3-10. Sample/Hold Timing (CD-35 Board)

(F) Capstan motor drive circuit (CD-35 board)

The signal output from the sample/hold amplifier, ICB2, is
speed-compensated by the CPU, then sent to the motor drive
amplifier, ICA 1. The gain of the motor drive amplifier is 1.5 at
the front end, and 3 at the output stage.

When the system is in the PLAY mode or the REC mode, the
CPU drives the motor directly via a D/A converter. This
switchover is done by ICAS. When the CPU is driving the
motor directly, the signal that passes through R16 and pin 2/15
of ICAS is amplified and output. The gain of ICA1 at this time
is about 2.
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Fig. 4-3-11. Capstan Motor Drive Amplifier (CD-35 Board)

3. CTL Generator (CD-35 Board)

(A) Taking in FR/CF/AF data (CD-35 board)

Fig. 4-3-12. shows the CTL pulses prescribed by the D-1
format. In this circuit, CTL pulses are generated by ROM
ICD20. ROM ICD20 creates CTL pulses from the frame
pulses, FR, audio frame pulses, AF, and color frame pulses,
CF.

2-frame pulses and 4-frame pulses are created as a result of
frequency division of the SV FRAME pulses by counter
ICD16 which is reset by the SEL CF pulses. These pulses are
latched by ICD17 and sent to ICD20.

One frame of the video signal consists of 5 tracks in the case of
a 525/60 system, or 6 tracks in the case of a 625/50 system.
These tracks are identified by addresses A6 to A8 of ICD20.
The input data to ICDI17 is delayed by exactly the tracking
delay, and latched. When the clock is input, the SV FRAME
signal which is input to ICD17 is sent to D.FRAME (pin
15/ICD17) — D.D.FRAME (pin 5/ICD17) — D.D.D.
FRAME (pin 2/ICD17) in that sequence.

Fig. 4-3-14. shows the relationship between the track number
and addresses A6 to A8 of ICD20. In the 525/60 system, the
D.FRAME signal may become either “H” or “L” in section
(A), depending upon the tracking delay. Thus, in the section
where the tracking number is 1, a mask is applied to SV
FRAME, so the D.FRAME is made “L” level over the section
between track numbers 0 and 2, and is made “H” level over the
section between track numbers 3 and 4. The output from D7
(pin 19) of ROM ICD20 is used as.the masking signal for the
SV FRAME signal.

DVR-1000 (UC, EK)
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Fig. 4-3-12. CTL Waveform (D-35 Board)
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Fig. 4-3-13. FR/CF/AF Interface Circuit (CD-35 board)
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Fig. 4-3-14. Timing Chart (CD-35 Board)
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(B) REC CTL CODE counter (CD-35 board)

The output of the REC CTL CODE counter, ICD19, is input
to addresses A0 to AS5 of the CTL generator, ICD20 (ROM).
The CTL is output from pins 11 and 12 of ICD20.

As shown in Fig. 4-3-12., the CTL signal has three statuses,
positive, negative, and GND. However, the output of ICD20
has only two levels, hence DO (pin 11) and D1 (pin 12) are
added to create the CTL signal. This signal is selected by IC AS
during recording, amplified by a factor of 2 by the operational
amplifier, ICC2, in the next stage, and supplied to the AE-05
board.

In addition to the above CTL signal from ROM ICD20, the
FR, 2FR, 4FR, and SV FRAME mask signals and the phase
measurement start pulses, and so on, are output via latch
ICD18. ICDI8 removes noise generated when the ROM
addresses are switched.

IC—-C14 uvror1054c IC~DA9 reramcaosor IC—D20 ueuzrcss~cpasozss IC— DiS TCTAHC174P
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0 FRAME 3] %8 03 = =1 0 o2 =
‘—l s D4 1= m 03 <) o FR
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Fig. 4-3-15. REC CTL CODE Counter (CD-35 Board)
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Fig. 4-3-16. CTL Recording System Timing Chart (CD-35 Board)
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4. CTL Playback Circuit (CD-35 Board)

(A) CTL valid edge detection (CD-35 board)

The playback CTL signal “CTL PB” which is sent from the
AE- 05 board is converted into pulses by a comparator, hence
it is not known which of the fall and rise is the valid edge
(original CTL position). The valid edge of the CTL PB is
detected from the direction of the tape travel.

Fig. 4-3-17. shows the edge detection circuit and the timing
chart. The shift register, ICA13, uses a 3.6 MHz clock which is
adequately faster than the CTL pulses corresponding to a tape
speed of 40 times normal speed, and takes in CTL PB. The
falling and rising edges of CTL PB are obtained by comparing
the outputs from QB (pin 4) and QD (pin 6) of the shift
register, ICA13. The result of comparison is input to the shift
register in the next stage. SHIFT CK1, which is created from
ICA14 and ICC15, is the operation clock of ICBI9. It is
output for ICB19 can take in data at the center of the SHIFT
DATA (pin 6/ICA14) pulses.
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Fig. 4-3-17. Playback CTL Edge Detection (CD-35 Board)
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(B) CTL blank detection circuit (CD-35 board)

The CTL signal consists of between 1 and 4 pulses, depending
on the track number and the frame number. Also, in the case
of the 525/60 system, audio frame pulses sometimes drop out
mid-way. In order to sense that the CTL has ended, it is
necessary to judge whether pulses have dropped out or the
CTL has ended. This judgment is made by the blank detection
circuit.

If CTL pulses have dropped out, it is necessary to input “0” to
the shift register, ICB19, of the abovementioned edge detection

circuit. However, because pulses do not exist, SHIFT CK1 is
not output, and data cannot be taken in. To overcome this,
this circuit detects pulse dropout, and also supplies clock
pulses to shift register ICB19 instead of the edge detection
circuit. TCU ICC14 operates as a monostable multivibrator
which has a time constant of 1.5T. If three or more continuous
CTL pulses are not input, a CTL END pulse is output from
pin 11 of ICC16. This pulse resets the shift register, ICB19, and
is also used as an enable signal for the data which is obtained
by decoding the CTL.

IC-C14 wro71054c IC—BA16 TC74HC175P
LATCH

IC~CA5 tc7aHcoor

12 11 L1C—C46 toyancose
. 13)C15 IC-B19 Tc74Hciser
Icoia §-8IT SHIFT REGISTER
14
GATEL 13
.5 ouTt
0.9MHz —=—] CLK1 "
2 GH F—
38 12
11C16 P GG TvE
13 oF f—
1 TPS 10 0 CTL
iz c16—1-0 | 81922 5 DECODER
0 2[5 (1cB20)
a |
3
1 A
SHIFT CK4 AD +5V
(1CC45-3p1n) D
: ps5
Tox T 10K
SHIFT DATA €40
(1CA34-6pin) To.00¢ CTL END

Fig. 4-3-18. CTL Blank Detection Circuit (CD-35 Board)
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Fig. 4-3-19. CTL Detection Timing (CD-35 Board)
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Fig. 4-3-20. 10-pin/ICB16 (Q3) Output Timing (CD-35 Board)
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(C) CTL decoder (CD-35 board)

If a CTL pulse was emitted, “1” is input to the shift register,
ICB19. If it was not emitted, “0” is input. The data which is
converted into parallel data by the shift register is decoded into
signals such as PB FR, PB CF, and PB AF, by ROM ICB20.
The output enable terminal (pin 20) of the ROM is fixed at
“1.”” level, hence noise is generated each time the output from
the shift register changes. To overcome this, the output from
D2 to DS of the ROM is gated by the CTL END pulse so that
data is output after the shift register has taken in one set of
data.

The preset data of the playback frame counter ICB18 is output
from DO and D1 of ROM ICB20. One of 2FR (pin 6) and 4FR
(pin 11), which are output from the playback frame counter, is
selected by ICBI5 according to the 525/625 signal, and output
as the PB CF signal.

(D) Playback frame pulse generator (CD-35 board)

As shown in Fig. 4-3-21., because the PB FR pulses are

created by decoding the CTL signal, the phase of the frame

cannot be measured with this signal. In order to overcome this,

playback frame pulses which operate at the timing reference

point are created by the shift register, ICA18, and used to

perform.phase measurement.

The following conditions are required for the playback frame

pulses and their generator.

® The edge of the pulse must be at the phase of the timing
reference point of the CTL.

® Because the framing operation is performed by software,
the duty must be 50%(40%or 60%for 525/60) in order to
facilitate processing.

©® The frame pulse generator must run freely at 1/5 or 1/6 of
the frequency of the CTL signal so that it can operate with
either 525/60 or 625/50 systems. It must also be capable of
being preset by CTL decoder.

The output from pin 6 of ICB16 is used as the clock of the shift
register, ICA18. This signal becomes “H” level at the first
puise of CTL PB. This “H” level is maintained while the CTL
decoder, ICB19, is operating. The PB FR pulse (pin 11/ICA20)
is the reset pulse of ICA18. During Self-generating mode a
reset takes place even after the output from pin 9 of ICA18 has
changed from “L” level to “H” level.

The number of tracks per frame for a 525/60 system is 5 tracks,

and for a 625/60 system is 6 tracks. This circuit performs

control so that when the output from pin 9 of ICAI1R is a
625/50 system, the “H” level is 3 tracks and the “L” level is 3
tracks, and when it is.a 525/60 system, the “H” level is 3 tracks
and the “L” level is 2 tracks. Switchover between 525 and 625
is performed by pin 13 of ICA18.
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IC—-A18 tcrarc1sse %0
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i,
525/625 t iR - 1 IC-A19 1crancoae
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G ]
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Fig. 4-3-22. PB FR Pulse Generator (CD-35 Board)
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Fig. 4-3-21. CTL Decoder (CD-35 Board)
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5. ADC Multiplex (CD-35 Board)

The data for the

8 channels shown below are multiplexed and

supplied to the AD converter in the RS-23 board as 2-channel
data. £5 V and +12 V are taken in to the POWER
MONITOR via a resistive bridge, enabling any abnormality in
the respective voltages to be sensed.

Pin 12/ICC5:
Pin 14/ICCs5:
Pin 15/ICCS:
Pin 11/ICC5:
Pin 1/ICCS:
Pin 5/ICCS:
Pin 2/ICCS:
Pin 4/ICCS:

Capstan FG A

Tracking control

Capstan FG A duty

Drum motor control signal
Capstan FG B

POWER MONITOR
Capstan FG B duty
Capstan motor control signal

6. DAC Demultiplex (CD-35 Board)

The 8-channel data which is multiplexed and sent from the
D/A converter in the RS-23 board is demultiplexed by ICDS5.
The following data are sent from the RS-23 board.

Pin 13/ICDS:
Pin 14/ICDS5:
Pin 15/ICDS:
Pin 12/ICDS:
Pin 1/ICDS:
Pin 5/ICDS:
Pin 2/ICDS:
Pin 4/ICD5:

Capstan FG A duty control signal
Capstan FG B duty controtl signal
Drum motor control signal

Capstan motor control signal

Not used at present

Not used at present

.Audio monitor R-CH gain control signal
Audio monitor L-CH gain control signal
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4-4-4, RS-23 Board

The RS-23 board consists of the following circuits.

SUB-CPU

A/D converter
D/A converter

Timer counter

Analog reference voltage generator

Tension sensor interface circuit
Tape END/BEGINNING sensor interface circuit

The A/D converter in the SUB-CPU is used for inputting data
from the tension sensor and tape end sensor, FG duty data,
etc. The DJA converter, ICA9, is used for outputting the
control signals for the motor, plunger, etc. The analog input
and output signal levels of the D/A and A/D converters are
held within the range of +3.3 V by the switch power supply
voltage and the maximum output from the operational ampli-

Reel motor control circuit fier.

The RS HOLD CONT signal output from pin 53 of ICA14
stops all of the motors in the tape transport in order to protect
the tape if the SUB-CPU is initialized or the HOST-CPU runs

Sensor interface circuit

1. SUB-CPU System (ICA14/RS-23 Board)

The SUB-CPU, ICAI14, uses a single chip microprocessor
(uPD78C10: NEC) containing an 8-bit A/D converter. Fig.
4-4-1. shows the address map of the SUB-CPU.

The clock of the SUB-CPU is the same 7.3728 MHz clock as
that used for the HOST-CPU in the SP-01 board. The paraliel
1/O port ICES8 and the programmable timer counter (PTC),
ICA12, are accessed by the HOST-CPU. Data exchange
between the HOST-CPU and the SUB-CPU takes place via the
interface RAM, ICC11. At the interface RAM, communica-
tion takes place between the HOST-CPU and the SUB- CPU
at a period of V/6. The SUB-CPU does not have a WAIT
terminal, so the SUB-CPU is used for 1/8 of V/6, and the
HOST-CPU is used for the remaining 7/8. Because the HOST-
CPU applies an interrupt at a period of V/6 when processing,
it is necessary for the SUB-CPU to access the interface RAM,
along with the HOST-CPU. To this end, an interrupt is
applied to the the SUB-CPU at a period of V/6 by the CPU
INTR signal supplied from the SP-01 board, so that data
transfer to and from the interface RAM ends within the
specified period.

out of control.

ROM (ICA17)

OUTPUT PORT

HOST-suUB
INTERFACE

0000w

20004

3000H

4000H

Fig. 4-4-1. SUB-CPU Address Map (RS-23 Beard)
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Fig. 4-d-2, SUB-CPU (RS-23 Board)
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2. Analog Reference Voltage Generator (RS-23 Board)

This circuit generates the +3.3 Vdc analog reference voltage
from the output voltage of Q1 according to the setting of RV3.
This voltage is used not only in the RS-23 board but is also
supplied to the tracking control potentiometer, the audio
monitor level control potentiometer, the threading potentiom-
eter, etc. A buffer, ICB4, is installed at the main terminal of the
reference voltage to prevent noise from outside the board from
affecting the analog signal system in the board.

Q1 Baz07 I1C~-B4 vreasac
D AVE ANALOG REF VOLTAGE ADJ.

 AEF VOLTAGE

P
3 a0

5 2 R23

a3

+3.3Vde

Fig. 4-4-3. Analog Reference Voltage Generator
(RS-23 Board)

3. A/D Converter (RS-23 Board)

This board uses four of the eight channels of the A/D
converter in the SUB-CPU, ICA14. The A/D converter input
voltage is controlled within the range 0 to AVygge (+3.3 V),
hence in the case of a system in which it is necessary to detect
a negative voltage, signals in the range -3.3 V to +3.3 V are
converted into 0 to +3.3 V.

Schottky diodes D3 to D6 are connected to the input terminals
of the A/D converter in order to maintain an absolute
minimum input voltage (-0.5 V).

AV REF 43,3V}

INPUT
{-3.3 to +3.3V)

_____

A/D INPUT
15897

Fig. 4-4-4. Level Converter (RS-23 Board)
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4. D/A Converter (RS-23 Board)

The D/A converter, ICA9, uses a pPC648C which has a
resolution of 12 bits. The digital data assigned from the
SUB-CPU is converted into an analog current. The output of
the D/A converter, ICA9, is sent to the next I/V converter
where it is converted into a voltage. The voltage- converted
data is level-adjusted by RV2, then passed through buffer
ICC6 to a multiplexer consisting of ICA2 and B7. At ICA2
and ICB7, the D/A converted data are multiplexed to the
respective channels according to the 3-bit signal from the
SUB-CPU.

AV REF (43.3%)

32
Mr x
15
Raz
* 12y
R3¢
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.01 Avy
i 20K
-4y
- 7

0/a T

IC—A9 urceasc IC—AB wceoscIC-CE wacasse

Fig. 4-4-5. D/A Converter (RS-23 board)

DVR-1000 (UC, EK)

[

——



~

5. Reel Motor FG Interface Circuit (RS-23 Board)

This circuit senses the direction of rotation, angle of rotation
and rotational speed that are necessary for servo control, from
the FG pulses received from the T/S reel motor.

(A) Reel FG pulse generator (RS-23 board)

The FG signal output from the reel motor has a DC offset of
about 5 V and an amplitude of between 1.0 and 1.6 V. Fig.
4-4-6. shows the FG interface circuit of the reel motor.

Each time the reel motor makes one revolution, 700 FG pulses
are output. When the system is in the x40 speed (maximum
speed) shuttle mode, the reel motor rotates at 3,000 rpm.
Consequently, the maximum frequency of the reel motor FG is
35 KHz. The cutoff frequency of the filter is set at 100KHz in
consideration of this maximum frequency and the phase lag of
FG-A/FG-B.

In this circuit, the threshold voltage is set at +1.98 V because
the power supply voltage of the comparator, ICD3, is +5 V.
This voltage is created by voltage-dividing the analog reference
voltage of +3.3 V.

The FG signal supplied from the reel motor has an offset of
about +5 V, hence it cannot be input to the comparator
directly. To overcome this, the offset is reduced to 2 V or less
by means of the D/A converter output, and supplied to the
comparator. ICB7, D6 and ICD7 generate the -5.0+£825V
control voltage according to the output of the D/A converter.
The D/A converter is controlled by the CPU so that the duty
of the pulse-converted FG signal is 50%.

(B) Rotational direction/rotational speed sensing circuit
(RS-23 board)

The direction of rotation of the reel motor is sensed by ICD13.
The direction of rotation of the S reel motor is output from pin
3/ICD13, and that of the T reel motor is output from pin
6/ICD13. When each reel motor is rotating in the clockwise
direction, “L” level is output, and when it is rotating in the
counterclockwise direction, “H” level is output. ICD13 per-
forms edge detection of the FG A and FG B pulses. The sensed
result for the S reel motor is output from the CT1 terminal (pin
2). This signal is taken in to the counter in the SUB-CPU,
ICA14, and used to sense the rotational speed of the S reel
motor. The sensed result for the T reel motor is output from
the CT2 terminal (pin 5). This signal is supplied to TCU
ICA12, and used to sense the speed of the T reel motor.

IC-D43 cxasoee
+5V

2l

3
SA EE] DIR o DIRECTION OF S~REEL

s8 L piRz |>—= DIRECTION OF T—REEL
TA 10 o LAY ra SR FG EDGE PULSE
11 ¢t f— TR FG EDGE PULSE

sv ck/8 —X

___E

Fig. 4-4-7. Rotation Direction/Rotational Speed Sensing
(RS-23 Board)
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Fig. 4-4-6. Reel Motor FG Interface Circuit (RS-23 Board)
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6. Timer Counter (RS-23 Board)

Normally, the timer counter counts pulses that are output in
proportion to the rotational speed of the timer roller. How-
ever, the DVR-1000 has no timer roller, so the T reel FG
pulses and the playback CTL pulses are counted instead.

Counter No.0 of TCU ICA12 is used in MODE-3 (rectangular
wave generator). It frequency-divides the pulses output from
pin 5 (CT2) of ICD13, then outputs them.

The preset value (frequency division) of counter No.0 of TCU
ICA12 is controlled by the winding diameter of the T reel. This
counter is reset for each frame by the PB FRAME pulses, and
pulses of the same frequency as the frame pulses are output
from pin 10 of ICAI12. If the PB FRAME pulses are not
supplied, counter No.0 outputs a number of pulses which
corresponds to the preset value. The D type flip-flop, ICD12,
generates a PB FRAME pulse window for resetting the timer
counter. In order to remove noise from the CTL signal, the
reset is inhibited during the first half of the timer pulse.

The timer pulses are counted by counter No.1 of TCU ICA12.
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EDGE PULSE
TO/FROM o0 8} o e 18
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Fig. 4-4-8. Timer Counter (RS-23 Board)
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7. Tension Sensor Circuit (RS-23 Board)
This circuit senses the tape tension from the motion of the
tension arm.

(A) Tension sensor power supply circuit (RS-23 board)

This circuit changes the voltage applied to the sensor from the
D/A converter in order to compensate for random variations
in the sensitivity of the tension sensor.

IC~E1 uweanze IC-E4 wecasac

€61
47 A3

DAC ouT {venston_tov) Jazsc |- 1os1on sENSOR
(ICA2-4pin) Cs2 (DE-17 BOARD)
{Terston V1 Tazeo o Tesion sexson
(DE~17 BOARD}

Fig. 4-4-9. Sensor Power Supply Circuit (RS-23 Board)

(B) Tension sensor interface circuit (RS-23 board)

The balanced output signal from the tension sensor is con-
verted into an unbalanced signal by the differential amplifier,
ICE4. The DC offset of this signal is removed by the opera-
tional amplifier, ICD2 (1/2), in the next stage, then the
resulting signal taken in to the SUB-CPU via an A/D con-
verter.

The tension sensor is mechanically adjusted so that the center
value of the slope of the output signal corresponds to the set
tension in the PLAY mode, in order to stabilize the tempera-
ture characteristics. If it is outside the range of mechanical
adjustment, it is compensated by the D/A converter output.
Operational amplifier ICD2 (2/2) compares the present tension
value with the target value of the tension applied from the
CPU, and outputs a voltage proportional to the difference
between them. Here, the tension output signal which is phase-
compensated by R76, 77 and C37 is compared with the D/A
converter output. D8, 9 and 10 comprise a limiter which lowers
the gain of the amplifier from 4 to 0.8 if the output voltage
exceeds +2 V. The output from ICD2 (2/2) is taken in to the
SUB-CPU via an A/D converter. The SUB-CPU uses this
output for servo control in the PLAY mode.

The motion of the tension arm is sensed by ICB2. The motion
of the tension arm is sensed by adding the AC component of
the output from ICD2 (1/2) and the AC component of the
output of ICD2 (2/2). The resulting signal is taken in to the
SUB-CPU via an A/D converter, and used as AC servo data.
The signal supplied to the A/D converter is output via a T type
filter in order to remove noise.
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Fig. 4-4-10. Tension Sensor Interface (RS-23 Board)

8. Tape Beginning and Tape End Sensor Interfaces

(RS-23 Board)

The tape beginning and tape end are sensed by LEDs and
photo- transistors. These sensors have the following circuit
configuration in order to prevent a malfunction due to external

light striking them.

Each LED is driven by a voltage which is modulated at
1.8MHz. At the photo-receiving side, the output from the
photo-transistor is passed through a 1.8MHz filter and ampli-
fied. The peak level of each amplifier output is held in a
capacitor, then A/D-converted and taken in to the SUB- CPU.
The tape beginning sensor and tape end sensor are driven in
reverse phase to prevent noise.
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Fig. 4-4-11. Tape Beginning and Tape End Sensors (RS-23 Board)
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9. LED Control Circuit (RS-23 Board)

This circuit changes the brightness. of the LED to check
whether or not each sensor is operating normally, during the
initial sequence which takes place after the power is switched
ON. The brightness of the LED varies according to the
condition of D3/D4/D5 of the output port, ICE17. Normally,
+5 V is supplied to each LED.

ICEL7
LED CONTROL
Q3|Q4(65"
O[4111 |OFF
0{1]0 [+8V (DUTY: 50%)
0]0. /X [+5V
1| X | X |+12Vv

Table 4-4-1. LED Control (RS-23 Board)

JC-E412 mracser
IC-E17 rcraecezrr IC-E44 toyscse

. 4KH2 Q2 25810135
14.4K G3 280135 Y

SE. 302-1

Q6 orciz4es

Fig. 4-4-12. LED Control Circuit (RS-23 Board)

10. RF Envelope Interface Circuit (CS-27 Board)

This circuit generates a difference signal between A/B channel
envelopes and between C/D channel envelopes in order to obtain
tracking information used for auto tracking. Offset is applied so
that about 1.5V appear when A = B.

AAN
YYY

A ENV —WA

+5V A-B+1.5V

B ENV —MW—

Fig. 4-4-13. RF Envelope Interface Circuit (CS-27 Board)
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4-4-5. Sensor Section

The sensor section consists of the SE-47 board and various

sensor boards. The main functions of the SE-47 board are as

follows.

o Itintegrates the signals from the various sensors, then sends
them through a serial bus to the SP-01 board.

® The drive signals for the front panel LEDs are received
from the SP-01 board by a serial bus, then supplied to the
LE-56 board and PE-18 board.

® This section passes on the drive signals from the cassette
compartment motor.

The following sensors are in the tape transport of the
DVR- 1000.

Cassette up/down sensor (PC-37 board)

Cassette in sensor (PC-37 board)

Cassette size sensor (PC-37 board)

User hole sensor (PC-34 board)

Reel position sensor (PC-34 board)

Coding hole sensor (LE-52/TR-41 board)

Tension sensor (DE-17 board)

Tape beginning/end sensor (PC-36 board)

Fig. 4-5-1. shows the location of each sensor. The tape
beginning/tape end sensors are driven directly from the RS-23
board, hence they are not described in this section. For details
of these sensors, see 4-4-4. “RS-23 board”.

The “cassette in”, “cassette size”, “cassette up”’, and “cassette
down” sensors are installed in the cassette compartment. The
status of these sensors is sent to the SE-47 board via the CS-21

and CC-29 boards.

DVR-1000 (UC, EK)
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Fig. 4-5-1. Sensor Locations (Threading positions)
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1. Sensors and Peripheral Circuits

(SE-47/PC-xx/SW-179 Boards)
The sensors are long-life, high reliability contactless type
photosensors. Each photosensor consists of a light sending
section using an L.LED and a light receiving section using a
phototransistor. The LED drive voltage “LED CONT” is
supplied from the RS-23 board. The phototransistor section is
an open collector type, hence the input is pulled up to +5 V.
The pull-up resistor may be either 22 KQ or 100 KQ depending
on the construction of the sensor.
The sensor output signal passes through an RC filter consist-
ing of a 220 KQ resistor-and a 0.022 uF capacitor to the buffer
consisting of IC4, 5 and 6. The buffer uses a CMOS type
inverter IC. When the sensor output is 1.5 V or less, “L” level
is output, and when it is 3.5 V or more, “H” level is output.
The eject switch (SW-179 board) at top right of the front panel
is connected to the SE-47 board. When the eject switch is
pressed, an “L” level signal (EJECT) is input to the SE-47
board.
These signals are converted into serial data by IC1 and IC2,
and sent to the SP-01 board.

2K TO SERIAL
220K L INTERFACE
0.022

I

TeSast

ecSE—47 BOARD

Fig. 4-5-2. Sensor Interface (SE-47 Board)

2. Front Panel LED (SE-47/1.E-56/PE-18 Boards)

The drive signals for the front panel LEDs are sent from the
SP-01 board as serial data. These signals are converted into
parallel data by IC3 on the SE-47 board, then pass through Q1
to Q4 of the LED driver and supplied to the LEDs on the
LE-56 board. ’

The +5 V power supply voltage output from pin 5 of CN-
307/SE-47 passes through the LE-56 board to the PE-18
board. It is also used as a drive power supply for the POWER
LED on the front panel.

3. Transferring Cassette Compartment Signal

(CS-21/CC- 29/SE-47 Boards)
The cassette compartment motor drive signals “CC Motor”
which are supplied from the MD-43 board are sent via the
SE-47 board to the CS-21 board together with the signals from
the other sensors. There are two transfer boards (CS-21 board
and CC- 29 board) in the cassette compartment.

4. Tension Sensor (DE-17 Board)

This sensor board is installed at the bottom of the tension
regulator shaft. Only the tension sensor DM208 (DME:
Divided Magneto Element) is mounted on it.

The magnets mounted around the DME rotate according to
the motion of the tension arm. As a result, a fluctuating
magnetic field is generated. The DME converts this fluctuation
into a varying voltage, and outputs this voltage to the RS-23
board. Consequently, the mounting position of the DME must
be located at the center of the magnetic field created by the
magnets.
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Fig. 4-5-3. Front Panel LEDs (SE-47/LE-56/PE-17 Boards)
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4-4-6. MD-43 Board

The MD-43 board drives the various motors and solenoids in
the DVR-1000. It is installed in a power case to facilitate
dissipation of the heat generated because of its small size. This
also prevents high level switching noise from getting into other
signal processing boards.

The power supply section supplies voltages of +40 V and
+14V to the MD-43 board for driving motors, and +12 V
and + 5 V for the circuits in the board. The control signals for
each motor/plunger are supplied from the SP-01 board and the
RS-23 board. The MD-43 board is used to drive each
motor/plunger according to the control signals, using the
power supplied from the power supply section.

The devices controlled from the MD-43 are broadly divided
into those which drive the tape and those which load the tape.
The former are the drum motor, reel motor and capstan
motor, and the latter are the threading motor, reel position
motor, cassette compartment motor the reel brake plunger and
the capstan pinch solenoid.

The drum motor, reel motor and capstan motor are 3-phase
bi-directional brushless motors. The drive amplifier drives
each motor by passing current through two windings at the
same time.

1. Drum Motor Driver (MD-43 Board)

The drum motor driver consists of a drive voltage generator
and a 3-phase switching circuit. The drive voltage generator
generates a voltage which is proportional to the control signal
received from the servo system, in order to control the speed of
the drum motor. The 3-phase switching circuit correctly
switches the voltage output from the drive voltage generator,
and supplies it to the drum motor.

The rotation direction signal which determines the switching
direction of the drum is sent from the servo system via a serial
bus together with the control signal for the threading system.
In the MD-43 board, these signals are converted into parallel
signals by IC501, and supplied to the drum.

Fig. 4-6-1. shows the circuit diagram of the drum motor.

HEYL . 8 110 CNa2eM
o4 . vee VREF | IR o ALY 1
105 TL_,_T:\ | oM B 3
HES 0| - - 2 on UL 5
THS ,i_r—a—_—_D CURRENT |-+ MOTOR = on VA 4
105 3 )2__'\—4 JSWITCHER-—-DRIVEP - OM VL 7
HE2 | [—5— > 1 = OM_WH 8
THS &J_I—E- 1 -+ OM WL 5
105 ) ORUM DIREC 2
3 DIRECTION . |'
CONTROLLER o |l
i uPC12466 ™ 18V
GND I
s |z
CN423M
L S 1
:' __ g1 p OM A 4
R I OM 8 5
HREE S - om C 5
1 - DM TEMP (Al 3
; oM TEwR (| @
e
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RESISTANCE : Rw=2.60 DRUM MQTOR :

Fig. 4-6-1. Drum Motor
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(A) Drive voltage generator (MD-43 board)

This circuit is a kind of switching regulator. It converts the
+40 V supplied from the power supply section into the correct
drive signals, in accordance with to the DM CONT signal
from the servo system. Fig. 4-6-2. shows the drive voltage
generator.

Switching control is done by IC101. Here, the DM CONT
signal and the drive voltage are compared by R101 and-R102,
and the error voltage pulse width modulated and output from
pins 9 and 10. As can be seen from the ratio between R101 and
R102, IC101 controls the drive voltage so that it becomes five
times that of the DM CONT signal. The frequency of the
output pulses is constant at about 100 KHz. The pulses output
from pins 9 and 10 of IC101 are in the same phase. The period
during which the pulses output from pin 9 are “L” level is
increased in order to stabilize the operation of the switching
circuit. The “L” level period of these pulses increases when the
drive voltage is lower than the voltage determined by the DM
CONT signal.

The IC101 output pulses pass through a buffer consisting of
IC102 and 103 to drive the switching devices Q101 and 102.
This circuit uses a POWER MOS FET to enable switching to
take place using few relatively high speed switching
compontent. Q101 is an N channel FET. If the drive voltage is
lower than the voltage determinde by DM CONT (drive
mode), Q102 will operate as a switch and Q101 as a flywheel
diode, causing power to be supplied to the drum motor.

Conversely, if the drive voltage is high (brake mode), Q101 will
switch, and power will be returned from the motor to the
power supply section. L104, 105, and C105, 106 comprise a
filter which converts the switched signal into direct current,
thus creating the drum motor drive voltage.

IC101 contains an overpower prevention circuit which pre-
vents an excessive power from being applied to the drum
motor, and also a reverse current limiting circuit which limits
the flow of reverse current to the drive circuit when the brake
mode.

The overvoltage prevention circuit is intended to protect the
motor and drive circuit in the event that a breakdown occurs
in the control circuit. It uses R104, 115 and D101 to sense the
current and power supplied to the motor, and controls the “L”
level width of the output pulses so that the current dose not
exceed 2.2 A and the power 50 W. The reverse current flow
limit circuit limits the current flowing into the drive circuit
from the motor when the brake mode. If this circuit is not
provided, there is a risk that a current exceeding the rated
current of the MID-43 board will flow from the motor, causing
the motor or switching FET to brake down. The current is
sensed by R115, and the “L” level width of the output pulses
are contorolled so that the reverse direction current dose not
exceed 3 A.

R129, 130 and D106 constitute an IC protection circuit which
prevents IC101 from latching up in the event that a large
negative voltage is applied to the input.
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VOLTAGE A3 piis 1y Trcwos o | QQ Rz A
5.6 s
? TP101 o 'ﬁvz (1/2m (/2w ; 100V 1io0p—— 100 - ;;
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Fig. 4-6-2. Drive Voltage Generator (MD-43 Board)
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(B) 3-phase switching circuit (MD-43 board)

Fig. 4-6-3. shows the 3-phase switching circuit. As mentioned
previously, a 3-phase motor is used for the drum motor. This
circuit supplies the drive power output by the drive voltage
generator to each winding in the correct sequence according to

the phase and direction of rotation of the drum motor.

The DVR-1000 drum motor contains a circuit which generates
a signal that senses the phase and and turns the 3-phase
switching device ON and OFF. IC104 on the MD-43 board
performs switching in accordance with this signal.
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Fig. 4-6-3. 3-phase Switching Circuit (MD-43 Board)

2. Reel Motor Driver (VMID-43 Board)

The reel motor driver has two circuits, one for the supply reel
motor (hereafter called S reel motor) and one for the takeup
reel motor (hereafter called T reel motor). The configuration
of both circuits is the same, hence the following description is
given for the S reel motor only.

The reel motor driver consists of a current control type drive
amplifier which is used to perform tension control and accel-
eration and deceleration control at constant torque. The drive
amplifier consists of a constant current circuit which drives the
reel motor at a constant torque, and a PWM constant voltage
circuit which is used to reduce power consumption. These
circuit are controlled by IC201.

Like the drum motor, the reel motor contains a circuit which
generates a switching signal according to the rotating phase. In
order to generate this signal, the signal from the servo system
which specifies the direction of rotation of the reel motor is
sent from the MB-137 board directly to the reel motor.

Fig. 4-6-4. shows the circuit diagram of the reel motor.
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(A) Constant current circuit (MD-43 board)

This circuit is used to rotate the reel motor at constant torque.
In this circuit, the current flowing through the reel motor is
detected by R206, then compared with the voltage level of the
SR CONT signal received from the servo system. The torque
of the motor is controlled by this circuit so that this ratio
(current gain) is constant (739 mA/V, interface at 500gem/V).
R204 is an offset adder resistor. The MD-43 board, which does
not have an offset adjustment potentiometer, receives offset-
compensated control signals from the servo system. However,
the control signal is a unipolar signal, hence if the 1C201 has
positive offset, the motor may sometimes fail to be controlled.
To overcome this, a potential is applied to the inverting input
terminal of IC201 by means of an offset adder, resulting in an
overall negative offset.

The control current which flows into the motor is controlled
by Q201, 202 and 203. These transistors also function as
3-phase switching devices for the absorb direction. 1C201
applies base current to these transistors for constant current
control and switching control. IC201 compares the motor
supply current with the control voltage, and the resulting error
signal is applied to one of the transistors in accordance with
the phase information supplied from the motor, thus main-
taining the current flowing through the motor constant.
IC203 is installed to align the voltage levels in the signal lines
for the motor (+5 V) and IC201 (+ 12 V), which are driven by
separated power supplies.
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Fig. 4-6-5. Constant Current Circuit (MD-43 Board)
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(B) Constant voltage circuit (MD-43 board)

The reel motor driver, which is a constant current control
amplifier, contains a PWM constant voltage circuit in order to
reduce power consumption. This circuit functions to apply
exactly the voltage necessary to supply the current required by
the motor. Concretely, it senses the collector voltages of Q201,
202 and 203, and operates so as to maintain a constant
potential (approx. 3 V).

The constant voltage circuit is controlled by IC201 in the same
way as for the constant current circuit. IC201 selects a
collector voltage for the transistor selected according to the
phase information supplied from the motor, from the voltages

applied to the control transistors in each phase. This voltage is
compared with the internal reference voltage, and the error
pulse width modulated and output. This output pulses drive
the switching transistor Q204. This transistor is a MOS FET,
as in the case of the drum motor driver. No absorb brake is
applied to the power supply side for the reel motor, hence a
single transistor switches the +40 V from the power supply.
The switched voltage is then passed through a fiiter to become
the reel motor drive voltage. This drive voltage is switched by
1C202 in accordance with phase information from the motor,
and is then supplied to the motor.
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Fig. 4-6-6. Constant Voltage Circuit (MD-43 Board)
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3. Capstan Motor Driver (MD-43 Board)

Fig. 4-6-7. shows the circuit diagram of the capstan motor.
The capstan motor used in the DVR-1000 contains a 3-phase
switching circuit. The capstan motor driver consists of a power
amplifier for supplying power to the capstan motor.

The CP CONT signal which is supplied from the servo system
is input to the operational amplifier IC401 and voltage-
amplified. At maximum output, the final stage of a single
amplifier cannot drive the servo system, so another IC401 is
connected in parallel to provide additional drive current.

The output stage is a push-pull circuit consisting of transistors
Q401 and 402 to prevent the absorb brake from being applied
to the capstan motor. Q403 controls the base potential of Q402
in accordance with the output potential of IC401, and switches
the operation (drive/brake) of Q402.

The signal supplied from the servo system which specifies the
direction of rotation of the capstan motor passes through the
MB-137 board, and is then supplied directly to the capstan
motor.
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4. Threading System (MD-43 Board)

The motors and solenoids in the threading system are the
thi‘eading motor, reel position motor, cassette compartment
motor, reel brake plunger, and capstan pinch solenoid, as
mentioned previously. The control signals for these units are
sent, together with the clock signal SIO CK and the strobe
pulses SIO STB, from the servo system, then converted into
serial signal SO 0. In the MD-43 board, this serial signal is
converted into a parallel signal by IC501.

The reel brake plunger is controlled by the output from pins 5
and 6 of IC501. The other control signals.are received in
encoded form, hence they are decoded in IC502 then sent to
each driver.

(A) Reel brake plunger drivers (MD-43 board)

There are two reel brake plunger drivers, one for the S reel
brake and one for the T reel brake. The circuit configuration
of both is the same, hence the following explanation is given
using the S reel as an example. The reel brake plunger is pulled
in two steps in order to reduce power consumption. When the
signal that pulls the plunger from the servo system (pin 5 of
IC501; when it is “H”, the plunger will drawn in) is received,
current flows into the base of Q510, causing Q510 to drive
Q507. As a result, Q507 is turned ON, and the +14 V power
supply voltage is supplied directly to the plunger. This condi-
tion is maintained for 0.3 seconds after the output of pin S of
IC501 becomes “H”. Subsequently, when C504 has charged
sufficiently, Q506 supplies base current to Q507, causing a
voltage which is just sufficient to hold the plunger in the
retracted condition to be supplied to the plunger. The magni-
tude of this voltage is determined by the ratio between R516
and R517. At present it is set to about 6 V.

= 10K

Q503
IC501-5pin
{H: BREAK ON) v
Q510
He

@503 otci24es @510 esceeao-a.  QS0S 25a844-c Q507 2s0998-L CN13EH
+14V ‘{ S-8AK (4} .’l!::l S-AEEL MOTOR, 404-26
! csos 1 2 A516 0505 0302 'y CN131M
S-BAK () S~REEL MOTOR, 404-25
&Y Lasw T {805

100P
i nggz i as07
TR
sov - W T 15 'y
Rfé‘izzoo N
”
Fig. 4-6-9. Brake Plunger Driver (MD-43 Board)
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(B) Motor driver (IMD-43 board)

The drive circuit for all motors in the threading system are
identical. As mentioned previously, the control signals for
these motors are received in encoded form, hence they are first
decoded by IC502 into signals for the respective drivers. The
decoded control signals are sent to drivers IC504, IC506 and
IC507 of the respective motors. These ICs are bridge type
driver ICs which combine the IN1 (pin 1) and IN2 (pin 2)
logic, enabling the motors connected to OUTI (pin 3) and
OUT?2 (pin 5) to rotate in the forward or reverse direction.
To ensure that the threading operation takes place smoothly,
the speed of each motor should be variable. To this end, this
circuit is powered by a voltage from a variable output power
supply. The LD CONT signal from the servo system controls
the output of the power supply. The output of the power
supply is supplied commonly to all of the drivers.

This produces the same results as independent power supplies
because the control signal is encoded so that only one driver
can be operated at any one time. In the MD-43 board, the
motor supply current value is sensed by R530 as control
information for when the servo system changes this output.
This current is amplified to a suitable level (2 V/A) by IC505,
then sent to the servo system.

(C) Pinch solenoid driver (MD-43 board)
Like the reel brake plunger, the pinch solenoid puils the
plunger in two stages. The configuration of the solenoid is

different, however, so the circuit configuration is designed

specifically to match it.

When pin 9 of IC502 is made “L” level to enable the servo
system to pull the pinch solenoid, a signal which has been
inverted by Q501 is input directly to the INI terminal (pin 1)
of IC503, and the differentiated version of this signalis input
to pin IN2 (pin 2). Initially, both inputs are “H” level, hence
both OUT1 and 2 of the IC503 outpuf are pulled to GND, and
current flows into the winding which produces the greater
pulling force. After about 0.6 seconds, the logic of the signal
which passes through the differential circuit changes, hence
OUT2 (pin 2) becomes “H” level (approx. +12 V), causing
current to flow into the winding which produces the weaker
pull force.
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Fig. 4-6-10. Threading System Motor Driver and Pinch Solenoid Driver (MD-43 Board)
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Fig. 4-6-11. Motor Stop Circuit (MD-43 Board)

5. Protection Circuit (MD-43 Board)

(A) Motor stop circuit (MD-43 board)

This circuit prevents the motor from rotating when the power
is switched ON or OFF.

The MOTOR STOP signal and MOTOR ACTIVE signal are
sent from the power supply section to the MD-43 board. These
signals are basically one and the same. They are inverted
before being sent, to facilitate processing in the MD-43 board,
and also to prevent misoperation when the power is switched
ON. '

The power supply section supplies power to the servo/control
system. After the lapse of a sufficient period to operate these

in the board to operate.

(B) Motor overheat detection circuit (MD-43 board)

This circuit is designed to protect the motor in the event that
the servo system or motor drive circuit breaks down.

The drum motor and reel motor contain diodes for sensing the
temperature inside the motors. If a breakdown occurs, causing
an excessively high current to flow through the motor, the
internal temperature of the motor will rise, and the voltage
drop across the diode will decrease.

In this circuit, this decrease is sensed by comparator IC3. The
output from which is converted into a logic level and sent to
the servo system and the power supply section. The logic level
is inverted in the vicinity of 107C to 217C. If an overheat is
detected, the power supply section cuts off the supply of power
to the MD-43 board.
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Fig. 4-6-12. Motor Overheat Detection Circuit (MD-43 Board)
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(C) MD-43 board overheat detection circuit (MD-43 board)
This circuit is designed to protect the MD-43 board in the
event that the fan motor stops or the load decreases.

Like the motors, temperature sensing is done utilizing the
temperature dependence of the diode. Diode D1 which is in
contact with the heat sink on the MD-43 board, detects the
temperature of the heat sink. This diode is actually two diodes
connected in series, resulting in a voltage change of double that
of a single diode. In the servo system, this signal performs
power saving and other functions.

4-4-7. PD-36 Board

On the scanner of the DVR-1000 are installed a recording
amplifier and a playback amplifier. Power is supplied to these
amplifiers via PRT (POWER ROTARY TRANS). The driver
on the primary side is the PD-36 board.

Fig. 4-7-1. shows the circuit diagram of the PD-36 board.

A 14 Vp-p square wave (50%duty) of frequency between 20
and 22 KHz is output from this board. The output current is
a maximum of 1 A. Normally, however, about 300 mA is used.
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Fig. 4-6-13. MD-43 Board Overheat Detection Circuit
(MD-43 Board)
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4-5. SYSTEM CONTROL SYSTEM

The SY-69 board in the system control system has been
changed to the SY-124 board from the following serial num-
bers. The circuits of all these boards are virtually identical,
hence only the SY-69 board is described.

DVR-1000(J):  #21301 and Higher.
DVR-1000(UC): #11001 and Higher.
DVR-1000(EK): #11101 and Higher.

4-5-1. Outline of System Control System

The main features of the system control system are set out
below.

(1) Full Graphic EL Display

The DVR-1000 has a graphic control panel which uses a
640 x 200 dot EL display. A menu is used for each function.
The DVR-1000 also has such functions as multi cue and full
graphic edit which could not be incorporated independently in
VTRs up to now.

The control panel and the DVR-1000 proper are connected to
each other by a single dedicated cable. The control panel can
be removed from the DVR-1000, enabling it to be used as an
independent remote controller.

(2) Menu Operation

The various settings of the DVR-1000, such as those for
recording, playback and editing, can be set with menus.
Thus settings that on previous VTRs had to be performed
using switches and potentiometers can be done entirely by
software.

Settings can be made with the graphic display and cursor keys
to simplify the work of making a large number of complicated
settings. As a result, the number of operation buttons has been
reduced to the minimum.

(3) Interface

RS422 PROTOCOL commands have been added/expanded,
and almost all settings in the DVR-1000 can be made from
external equipment. Provision has also been made for install-
ing additional interfaces such as RS232C and PARALLEL
I/O.

DVR-1000 (UC, EK) 4-5-1

(4) Self Diagnosis Functions

The VTR has the following three self diagnosis functions.

If an abnormality is found in the system, it will be displayed on
the control panel. For details of error messages and their
meanings, see the Operation Manual.

o Initial check of hardware

® Real time error check

® Warning for misoperation, etc.

A general description of the hardware and software in the
system control system is given below. For details of the
function control panel and the interface circuits, refer to
sections 4-6. and 4-7..
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4-5-2. Outline of Hardware

In the Sony 4:2:2 digital VIR system, the video and audio
signals are processed in the DVPC-1000. The GPIB port
functions as the interface between the system control system
and the DVPC-1000. Consequently, the GPIB port cannot be
used by the user.

The DVR-1000 interface system consists of the IF-138 board,
IF-135 board, IF-134 board and PR-87 board.

The servo system and the system control system are interfaced
by the SP-01 board, thus separating these two systems. This
arrangement prevents a runaway from occurring in the tape
transport system due to an external disturbance.

The system timing for all systems is controlled by the SP-01
board. The SY-69 board has overall control of the system
control system. The control panel is controlled directly from
the SY-69 board. The other external interfaces are controlled
via the IF-138 board.

The IF-138 board contains NOVRAM and HOURS METER
circuits in addition to the interface circuit.

Fig. 5-2-1. shows the block diagram of the system control
system.

#1: NOVRAM, HOURS METER

K ——————"
IF BOARD | SY-63
- <:>!_<:> BOARD
Nz FUNCTION
gg;gé RgF- CONTROL
K= |12 PANEL
w
CD-35/
TAPE -
TRANSPORT [ __j<::> RS oo

(o ARSOS
N BOARD

SERIAL INTERFACE BUS

(" BF-15
BOARD

Fig. 5-2-1. Block Diagram of System Control System

4-5-3. Outline of Software

A description of the structure of the basic software pertaining
to the BIOS-OS (operating system) is given below.

(A) SP-01 Board Software

The SP-01 board does not use an asynchronous interrupt. It
runs only a minimum V/6 (525/60: 2.78 msec, 625/50: 3.33
msec) repetitive cycle interrupt routine. The circuit is designed
so that all jobs executed in this interrupt routine are completed
within this time slot and do not exceed this time under any
circumstances whatsoever. If a job were to continue into the
next time slot because of a breakdown, for example, the CPU
would sense this, bring up a hard error flag, and stop all
operations.

In addition to these V/6 period jobs, there are jobs that are
executed at the main level. Such jobs are controlled in V units.
They are classified into three kinds, those executed at intervals
of V, those executed at intervals of 2V, and those executed at
intervals of 4V. These three kinds of jobs are defined for each
V, and are divided into a total of seven groups which are then
controlled. Also, jobs that are executed at intervals of V/6 are
divided into six groups, hence there are a total of 13 kinds of
execution routine groups. ]
The V/6 timing signal is sent to each board in the servo system
and also the SY-69 board. Interfacing with the SP-01 board
takes place based on this timing. The FRAME signal that
constitutes the source of the V/6 signal is generated by
applying PLL using software to the FRAME signal received
from the DVPC-1000. The difference in frequency between
these two FRAME signals is controlled so that it is within

. 12%.

4-5-2 DVR-1000 (UC, EK)
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(B) SY-69 Board Software .
The SY-69 board resembles the SP-01 board insofar as the V/6
signal received from the SP-01 constitutes the minimum unit
for the job time slot. In the case of the SY-69, however, an
asynchronous interrupt using an RS422 communications sys-
tem is allowed, hence unlike the SP-01 board it cannot perform
complete time control. The V/6 slot is allowed to be exceeded
depending on the size of the interrupt from the RS422
communications system, or if there is mutual interference
between the RS422 lines of the two channels.

Consequently, all jobs that require time control are processed
at the beginning of the frame.

The priority sequence of interrupts is as follows:

1. TIME OUT
2. RS422

3. LTC

4. SY FRAME
5.V/6

6. SP-01 INTERFACE
7. GPIB

(C) Control Panel Software

The minimum job execution time slot is V. This matches the V
signal that drives the EL display but is not synchronized with
V generated in the SP-01 board.

Jobs related to the operation of the display all take place at the
main level, and are processed at intervals of V. Key input
processing and command processing take place at the interrupt
level. Both processings are called at intervals of V.

In addition to the above interrupts, there are interrupts made
to changes in the direction of rotation of the jog dial and
interrupts made to the RS422 interface. The priority sequence
of interrupts is as follows:

1. RS422

2. JOG DIAL DIRECTION CHANGE

3.V

4, TIME OUT

4-5-4, SY-69 Board

The SY-69 board consists of a CPU (V20: ICA4) and its
peripheral circuits, external interface circuits, and a time code
generator/reader.

The SY-124 board is used in DVR-1000 bearing the serial
numbers shown below. The basic circuit configuration is the
same as that of the SY-69 board, hence only the SY-69 board
is described.

DVR-1000J):  #21301 and Higher.
DVR-1000(UC): #11001 and Higher.
DVR-1000(EK): #11101 and Higher.

1. CPU (SY-69 Board)

In the SY-69 board, a single CPU controls the various
communications systems including the two asynchronous
communications systems (RS422 and control panel), large
capacity process synchronous communications system, and the
GPIB, RS232C and parallel I/O, as well as the time code
reader/generator. It is therefore necessary that the CPU be
capable of processing at high speed and have a high processing
capacity in order to minimize the prolonging in the synchro-
nous system processing time due to processing in the asynchro-
nous system. To this end, CPU ICA4 in the SY-69 board uses
an internal 16-bit register/external 8-bit data bus V20
(uPD70108; NEC). A 7.37 MHz clock is used for running CPU
ICA4. This is 192 times (64 x 3) as fast as the 38.4 KBIT S/S,
which is the transfer speed for on-off synchronous type RS422
serial communications.

2. Memory Access Space (SY-69 Board)

Fig. 5-4-1. shows the memory map of the SY-69 board. All of
the devices are contained in the first 64 Kbytes of the 1Mbyte
memory space that can be accessed by the CPU.
Consequently, address signals A16 to A19 are not used, and
there is no need to perform segment control.

00000H
RAM
03FFFH
040001

1/0
Q7FFFH
080004

ROM

OFFFFH
10000u

Fig. 5-4-1. Address Map (SY-69 Board)
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(A) 0000 ; to O3FFF ;; RAM area

The static RAM ICA10 is allocated to an area of 8 Kbytes
starting from address 00000 in the 16 Kbyte RAM area. The
CPU interrupt vector area is allocated to the first 1 Kbyte
(00000, to 003FF ), hence it is necessary to set the interrupt
vector in the initial sequence after system is reset.

Sometimes it is more convenient to locate the vector area in the
RAM rather than the ROM when carrying out processing
after changing the jump destination by means of an interrupt.
This is particularly useful when it is necessary to perform high
speed processing such as RS422 asynchronous communica-
tions.

ICBI1 and lithium battery BT1 hold the data in the RAM area
after the power is switched OFF. In the case of the SY-69
board, however, the 4 Kbyte area subsequent to address
01000,, is used as a working area, and when the system is reset
this area is cleared.

Chip selection in ICA10 is done by ICC4 which creates Al4,
A15, IO/M, as shown in Fig. 5-4-3.. In an interrupt acknowl-
edge sequence, it is necessary to prohibit access to the RAM
while vectors are being written from the interrupt controller or
SIO, hence Al4, Al5 is passed through an AND gate with
INTA or IO/M.

(B) 04000 to 07FFF ; I/O area (SY-69 board)

A memory mapped I/O method is used in consideration of the
degree of freedom of programming. Fig. 5-4-4. shows the
memory map in the I/O area.

(C) 08000,; to OFFFF ;: ROM area (SY-69 board)

ROM ICASY is allocated to 32 bytes starting from 08000 4. The

reasons for locating the ROM in this area are as follows:

® The CPU starts from address FFFF0 after being reset.

® It is more convenient from the viewpoint of asynchronous
communications to locate the RAM rather than the ROM
in the interrupt vector area.

® Address decoding can be done easily by allocating the 32
Kbytes continuously.

Chip selection in ICA9 is done by passing ALS and INTA
through a NAND gate (ICD15). In an interrupt acknowledge
sequence, it is necessary to prohibit access to the ROM while
vectors are being written from the interrupt controller or SIO,
hence it is necessary to pass A15 together with INTA or IO/M
through a NAND gate. If IO/M were to be combined with
A15, it would be necessary to invert IO/M, hence INTA is used
here.

00000
RAMO e
OOFFFH :
010001
RAM1 } hORKING
04FFFH
Fig. 5-4-2. RAM Area (SY-69 Board)
IC-C4 1crancaze IC-B1 os1210 IC-A410 uppassac-20
1
Al4 ] 3 4 B1
10/f " w1 &
sn; v I
A10
Fig. 5-4-3. RAM Address Decoder (SY-69 Board)
08000H IMAGE
TC6 = 07C20H
07Co0H m— TCG DATA
07800 * RAM 07C104
- TCG SW
*3
HAM 07C00H
070004 .
SI0 x4 | ¥t ICA18: HMB14BHP-45 (4x1K SRAM)
06800 %2 ICA24: CD74HC4040SE (4x16 FI-FO)
¥3 ICA13: uPD71054C
CIL';QNTTERHOHUPETR ¥4 ICAS: UPD7204AC
LL '
060008 - *: 12:12. uPD71058C
* = -
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05C00H #7 SP-01 BOARD I(NTERFACE FI-FO E)iLOCK
1F0 0 % 1CC8-C10, D8-D10
058004 F 0 %8 ICC5 : TC74HC32P (P10 AD2/PIC WR2)
*3 ICA1S: MC74HCS4IN
PIO % | w10 10B15: TC74HC138P
05000k
SVPI 8
(INPUT PORT)
04800x
SVPQ x10
(QUTPUT PORT)
040004

Fig. 5-4-4. I/O Area (SY-69 Board)
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3. CPU Peripheral Circuit and Interface Circuit (SY-69 Board)
This block consists of CPU peripheral circuits including a
ROM, RAM, interrupt controller, and address decoder, an
external interface circuit which performs communication with
the RS422, GPIB, and control panel, and an internal interface
circuit which performs communication with the SP- 01 board
and the IF-138 board.

The CPU analyses the various control commands received
from outside, then sends commands to the servo system and
processor (DVPC-1000), and also re-transmits data from the
servo system and the processor to outside. This block also
performs timing control during editing, processes macro com-
mands in the AUTO EDIT and preview modes, and performs
intelligent processing such as player control.

UPPER ADDRESS
le 136 ! CHECK
I 1
SY-69 T! i T2 13 T4 l
CLK 7.37MHz ] [ 1 | —
4 _'/
A15-48 A15-AB
4 10-50
AD7-ADO a7-20 y—{
ASTB e LOWER ADDRESS
40 45 | CHECK
ALE a |
a -
A7-A0 oho
® 70 —w— 10-60
AD = [
INTAK — e
INTA — ’
INTA MAX 134nsec N
ACCESS TIME ‘
AOM, RAM, CTC, SIO MAX 301nsec
INT CONTROLLER >
READ ACCESS TIME
IF-138 7
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Fig. 5-4-5. Timing of Interface between CPU and Peripheral Boards (SY-69)
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Fig. 5-4-6. CPU READY Pulse Generator Circuit (SY-69 Board)
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Fig. 5-4-7. Interrupt Controller (SY-69 Board)
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{ICA12-17pin)

1CB2-11pin ®
TRt NI

PRI
(IC07-5pin}

INT A
(1CAB~27pin) RN LI §
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J
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IcB2-41pin

YiEce-13p1n M M

PRI
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{ICA8-27pin)

T

Fig. 5-4-8. SI1O Interrupt Sequence (PRI=“Low” SY-69 Board)

SI0 INT EN
(ICC7-14pin)

INT
{IcAt2-17pin)

IcB2-13pin
ALE
{1cc2-13pin)

Pal
(ICD7-5pin}

INT A
{ICAG-27pin}
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AE o] @
{1CC2-13pin) n r'] ) ®
PRI \

{I1C07-Spin) ®

INT A

(ICA8~27pin} ‘l \ ! o

Fig. 5-4-9. Interrupt Sequence other than for SIO (PRI =“High’’ SY-69 Board)
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4. Time Code Generator/Reader (SY-69 Board) The time code generator contains a phase shift circuit which /
This block consists of ICB20 (time code reader), ICB17 (time uses a CTC, enabling the position of the start bit for

code generator) and a CPU interface circuit. It reads and recording/playback of a time code to be set arbitrarily accord-
generates time codes, and slave-locks onto external time codes. ing to the delay which arises in the digital process.
LSHO
(1cB17-25pin)
IC~C3 cxa7i011p
45V IC-D2 toranctore IC—-A13 upor0s4c IC—-B16 Hp140468p
T: IC~C4 1c74Hcaer =T
13 1
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3 v e P e 5
@ -—1-:1 AES IN C3 L 3 8 __5_! A2 m A2 OUTY m COMPARATOR
MAIN CK -e———1 EXFS 2 12‘1 (] = sl J [] AL At oUTo b—
(44.7456MHz) 6 PRCK o2 [, Spoe i, s
- Rov2 +sWo— Kk _ @ o« @ CLKO
i 0 v LAD | EE e o
'—153 READY s #/4 ) 10 L ':—w 06
= RESET  RENt g 5V 5V $/12 2 05 an 05
— ROY1 REN2 W cs 04 '—5—\ D4
CKSYN s 03 vs—-\ 03
@/2 otk GATEO D2 |o— 02
1900145 :; GATE1 D1 %—\ 01
SY FRAME {3\, T FRATE 6aTE2 00 f—| DO
23
WA

cuceera AR
PACK /4) ”H””””l””””“l”“”H”””””””””””“”l”””H

CLK {#/12)
(ICA13-15pin}

IF FRAME ®
Ne
ouT1
(ICA13~13pin} L_____I
CONTVALE N=| 3 | 2 | + | o |
TRANSMISSION '
(N=3} (3 TCG START BIT

Fig. 5-4-10. Time Code Generator Phase Shift Circuit (SY-69 Board)
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Fig. 5-4-11. LTC Read Interrupt Pulse Generator Circuit (SY-69 Board)
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4-6. FUNCTION CONTROL PANEL
4-6-1. CP-106 Board

The CP-106 board is the main control board of the function
control panel. It consists of the following circuits.
e CPU (IC15)
The CPU has a 16-bit internal register and an external 8-bit
data bus.
e PROM (IC7, 13 and 14)
Three 512 Kbit PROM are used.
e RAM (IC6)
The RAM has a capacity of 64 Kbits. The data are backed
up by a backup controller IC12 and a lithium battery.
e Graphic display controller (GDC: IC9, 10, 11, and 19)
o Interrupt controller INTC: IC1)
o Counter timer (CTC: IC2)
e Serial I[/O (SIO: IC8)
The memory and peripheral ICs all consist of a memory
mapped /O format. They are arranged as shown in Fig. 6-1-
1.
PROM IC7 is assigned to addresses FFF80,; and above. The
CPU reset start address FFFF0y is included in these ad-
dresses. The RAM and I/O area are located in E000y and
above in each segment.

—_
erre0 | PROM: 1C7
F8000
1
1
30000
26000 RAAM, 1/0 XFFBO
. 165 (INTERNAL PORT) | xeroo
6oc XFEBO
28000 PROM 3 : SPACE joiineg
{IC24) cTC XF080
INTC X000
20000 PIQ XFC8O0
1£000 RAM, 1/0 PIO XFCO0
18000 PROM 2
(1c13) SIo
10000 ¥FE00
0E000 AAM, 1/0 AAM
_—\__/
08000 PROM 1 AAM: ICE €000
(IC7)
00000

Fig. 6-1-1. Memory Map (CP-106 Board)

DVR-1000 (UC, EX) 4-6-1

1. +5 V Monitor Circuit (IC3/CP-106 Board)

This is the +5 V power supply system monitor circuit. If the
power supply voltage drops below 4.7 to 4.8 V, the monitor
circuit makes the RESET active and holds it for about 500
msec. It also outputs a 500 msec RESET pulse in the event of
a momentary power failure, preventing a runaway of the
program due to a power supply abnormality.

2. Clock Generator (IC4/CP-106 Board)

IC4 is the CPU clock generator. It sends a 7.3728 MHz system
clock to CPU IC15. It also synchronizes the asynchronous
RESET and WAIT signals received from outside with the
internal clock, and sends them to the CPU., A 14.7456 MHz
clock is supplied to the EXFS terminal (pin 15) of 1C4.

IC15 urpr01080-8
i5

IC3 m7vosace ICA4 wrori0146

+5V
+5v 14f -
8 o ) X REAOY SYSTEM cK
vee ROYSYN K
RESET [7] e oot (g |E2R2 (7.3728MHz)
St 10k 45 11
gY T (2) RESIN RESET RESET
e RESIN 3 N . 4 5
10K 3 VREF[ o [5] PR ROV [S—
ot o1 4 I o R e
s GND —; CKSIN EXFS e EXFS
15";; PREK {14.7456MHz)

Fig. 6-1-2. +5 V Monitor/Clock Generator (CP-106 Board)
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3. Peripheral Interface (IC5/CP-106 Board) -

Normally, the gates located in the vicinity of the CPU are
contained in an 80-pin mini-flat package gate array for
reduced space, reduced power consumption and high speed
operation. IC5 consists of the following circuits.

An address decoder for creating chip select signals for the
RAM, ROM and other ICs in the vicinity of the CPU.

A circuit which generates an address signal from the
data/address tirne shared bus

An output port

A reset signal inversion circuit

A gate which makes all of the display data sent to the EL
display “0”

A circuit which controls the jog dial and rotary encoder for
the CTC

An SIO interrupt interface

A clock frequency divider circuit

A circuit which senses changes in the direction signal from
the jog dial and sends an interrupt to the CPU

4-6-2

4, Data Backup Control Circuit (IC12, BATT/CP-106 Board)
The backup controller IC12 controls the chip select terminal

and the V terminal. It prohibits access to the RAM when
the power supply voltage falls to about 4.25 to 4.5 V, thus

protecting the data in the event of voltage drop. If the voltage

drops further, current is supplied from a lithium battery. When
the power is switched ON, the condition of the lithium battery
is checked, and if the output voltage has dropped, an alarm
indication appears.

IC12 os1210 ICB urnasgas-15L

Al0

10 24 A0 1/08 18 AD7

AS 24 A 1/07 18 AD6

8

el e

e ol
Sias /03 P2 AR

A4 & A 1/02 12 ADlJ
7 11 ADO

A3 1/04 2/

15Y 5
.
yce
svam ceo f zg cEt
VBAT2 vOUT =q ce2
am; ToL oo
12 UE_ R/W
RAM CS ——Sdce  ono |2 2
(IC5-47pin) E4
R0

Fig. 6-1-3. Data Backup Control Circuit (CP-106 Board)

5. Timer Counter (IC2/CP-106 Board)

The timer countér IC2 uses uPD71054 (NEC) which contains
three timers/counters. Counter No.0 detects an RS422 com-
munication time-out and applies an interrupt to the CPU.
Counters No.2 and No.3 operate as jog dial and rotary
encoder pulse counters, respectively.

DVR-1000 (UC, EK)
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6. Interrupt Controller (IC1/CP-106 Board)
The interrupt controller IC1 uses a uPD71059 (NEC) which
has eight interrupt inputs. In actual fact, only the following
four inputs are used.
The priority sequence of the interrupts is INTP1 — INTPS —
INTP6 — INTPO. Also, terminals SAQ to SA2 are used for
making connection to a serial interface.
@ INTPO: Interrupt signal generated in event of RS422 time-
out
INTP1: Interrupt signal for serial interface
INTPS: Interrupt signal generated when direction of rota-
tion of jog dial is changed
® INTPG6: Vertical sync pulses output from graphic display
controller are input, and used to trigger the inter-
nal program.

7. Serial Interface (IC8/CP-106 Board)

The serial interface IC8 (uPD7201, NEC) contains sending and
receiving circuits for two independent channels. Here, only the
A channel is used.

The clock supplied for communication is 1.2288 MHz. This is
frequency-divided internally to 1/32, which is suitable for 38.4
K baud. This IC outputs a vector during a communication
interrupt. The PRI terminal (pin 29) is used to prevent this
vector from competing with the interrupt controller.

8. EL Dispiay Controller (IC9, 10, 11, 19/CP-106 Board)
This circuit accesses RAMs IC11 and 19 according to com-
mands and data received from the CPU, and sends display
signals to the EL display unit.

The various parameters such as the horizontal/vertical sync
period for the display, the number of line/row display dots,
and the front/back porch can be set arbitrarily. The clock used
to operate this circuit is 7.3728 MHz.

Data exchange between RAMs IC11 and IC19 uses a 16-bit
bus. It takes 543 nsec to re-write 16-dots on the EL display,
and at least 70 msec to re-write 640 x 200 dots.

Data is written to. the RAM, one dot of the EL display
corresponding to one bit. The character font is stored in a
PROM. It is sent to this circuit via the CPU.

4-6-2. SW-157 Board (SW-158 Board)

The SW-157 board consists of two gate arrays which have 36
I/O terminals, a sound generator, RS422 driver/receiver, jog
dial/rotary encoder interface, and also switches and LEDs.
The SW-158 board consists of switches.

1. I/O Ports (IC3, 5/SW-157 Board)

The I/O port uses a CXD1095 (SONY) which has 36 I/O
terminals. This IC does not have a function that makes all
ports high impedance in the event of a power-on reset, hence
IC9 has been added. )

PAO to PA7 and PBO to PB7 of IC5 are used as switch
interfaces on the SW-157/SW-158/PS-139 boards. By designat-
ing the row to be sensed by PB0 to PB7, the bit corresponding
to the switch pressed will be returned as ““1”” from PAO to PA7.
PC3 to PC6, PDO to PD7, and PXO0 to PX3 of IC5, and also
PAOQ to PA7 and PBO to PB7 of IC3 absorb the drive current
of the LEDs directly. However, the STOP/PLAY/REC but-
tons have two or four LEDs connected in parallel, hence
digital transistors Q1 to Q3 are used. These buttons are driven
by +15 V through the digital transistors.

2. Programmable Sound Generator (IC1, 3/SW-157 Board)
PCO to PC7 and PAO of IC3 control the program sound
generator IC1. The inside of IC1 consists of three frequency
divider circuits, each of which has a 16-step attenuator, and
also a noise generator. The signal output from ICI is voltage-
divided by R9 and R11, amplified by approx. 40 dB by IC2,
and output from a micro-speaker.

Compared to a piezo electric buzzer which is generally used,
this micro-speaker has a wide frequency response and enables
the sound to be varied.

DVR-1000 (UC, EK) 4-6-3
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4-6-3. PS-139 Board

This board converts the +22 V power supply voltage from the
DVR-1000 into +5 V and +15 V. It consists of a switching
regulator that supplies these voltages to the various boards, as
well as switches, LEDs and a connector for interfacing with the
DVR-1000.

1. Switching Regulator (IC1 to 4, Q1 to 4/PS-139 Board)
The +5 V and +15 V power supply systems both have
roughly the same circuit configurations. Accordingly, a de-
scription of the +5 V system is given below.

The +22 V supplied from the DVR-1000 rises relatively
slowly, and when it exceeds the zener voltage of diode D2, that

is 13 V, switching takes place. The +15 V system uses diode
D3 which has a zener voltage of 16 V, hence the + 5V system
starts up first.

The output (pins 8 and 11) of PWM controller IC3 passes
through driver IC4, and is then sent to switching FET Q2,
causing the +22 V from the DVR-1000 to be switched. The
switched signal is smoothed by D4, L3 and C12, then sent to
each board as the +5 V power supply voltage. This +5 V is
also sent to the two error amplifiers in IC3. The error amplifier
which has the IN1 +(pins 1 and 2) input monitors voltage, and
_the error amplifier which has the IN2 +(pins 15 and 16) input
monitors current.

The output voltage is adjusted by RV3, and the limit value of
the output current is adjusted by RV4,

L

@

Q4 otci14er R24

R23

DEAD vee

3

: A305= €19 =0
420K| ks 0.022
e Z820,],0.1 4

f22 8 ) 2
22K ¢ h l/‘;f

ING {-)

+18Y
wa-apin o __|

L

e I

+22V
G2 DRAIN oy j

1
W\
1C4-5pin ov

Leesd paed  nasd =
ARy ZT A 9
Tk FawF = N
KT ol S B
pas | A¥ oz & ast  IC3 exess
avad 700 | 0% 4 s60  1C4 we3rss
” 50K =W Nz ()
L =t 15 43 s
” T 0.022 coNT CT
@ AV3: +5V QUTPUT VOLTAGE 4 reo PR El c18
- 0.022
© Av4; +5V CURRENT LINIT R ——| ;

110u Q2 2sut22 10uH
= R ,
v - g > - o +2av
sH-157) | & o e e 04 +
(To TP4 To.47 s 1000 erBea-009 [ cpi 3
7 ¥
45V 10v . 35V

TP!

Fig. 6-3-1. 45 V System Switching Regulator (PS-139 Board)
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4-6-4. EL Display Unit

This is an orange-yellow monochrome single tone graphical
display. Data “EL DATA”, dot clock “DOT CLK”, horizon-
tal sync signal “HD”, and vertical sync signal “VD” are input
to this unit at TTL level. DOT CLK is 14.7456 MHz, HD is
13.5KHz, and VD is 62 Hz.

This unit draws 450 mA (max) from the +5 V system, and
600mA (max) from the +15 V system.

This unit is intended to be replaced as a block. Also, it contains
a high voltage section, so never disassemble it.

-

6Bmsec

fe——{

DOT CLOCK r_"l r—" r—“]
{CN14, 7A)

DISPLAY j f [

DATA
(CN14, 88)

44usec 30usec

I‘:gNift 6A) _-Lr u L_!—

DISPLAY
DATA 7
(CN14, 88)

insec 45, imsec

vo
(CN14, 5A) U Lr

DISPLAY
DATA Z
(CN14, 64)

Fig. 6-4-1. Timing Chart (EL Display)

4-6-5. Jog Dial (DET-3 Board)

This board consists of a DME which picks up pulses from the
search dial, a wave-shaping circuit, and also a circuit which
transfers current to the clutch.

72 pulses of a 2-phase signal are output for each rotation of the
jog dial.

SEARCH DIAL

ELECTROMAGNETIC
CLOTCH

o
[s}]
{Nf

[/ :

T =

=M

DET~3 soaRD o :ICMF
+iav 5
01 TNIH | N3P
_ 5V 1062
DME—1 omz1t o4 CLUTCH 5
| wenero Ve
SENSING
ELEMENT 3 (V3 valz  *Y Cilal Bt
+5Y 2
CNIH | CNSF
oo
= GND 4

CN1M

@ AVI; DIAL PULSE AMP (CH-A)
Q pv2 DIAL PULSE AMP (CH-8)

CW DIRECTION
IC1-2pin 2.5V —— N __A

IC1-6pin a.sv—/‘/
fci-tpin >
e |
v — -
Ic-7pin LT 1 |

CCW DIRECTION
)
Ict-tpin l l | ]

IC1-7pin gz B | L

Fig. 6-5-1. Jog Dial (DET-3 Board)
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4-6-6. Rotary Encoder (RE-44 Board)

The rotary encoder outputs 100 pulses of a 2-phase signal for
each rotation. The inside of the encoder consists of a light
emitting section which uses an LED, a light receiving section
which uses a phototransistor, and two slots. The output from
the encoder is wave-shaped by the RE-44 board, then output.
RV1 and RV2 on the RE-44 board are potentiometers which
are used to set the threshold voltage of the A and B channels,
respectively. This enables the duty of the output signal to be
changed. The hysteresis is 0.26 V.

CW DIRECTION

ROTARY ENCODER OUTPLm
PH1-3pin

k

NN

PH1—-1pin

RE-44 BOARD OUTPUT l
ICi-1pin

-
L
IC1-7pin L
CCW DIRECTION

-
RE-~44 BOARD OQUTPUT _J
-

ICi—1pin L_
IC1-7pin L'-
CONTROL Ho F3 sy

RE—-4480ARD 77
ROTARY ENCODER 10K

ADJUSTMENT — — I
o
o

@ AVZ: ENCODER PULSE AMP
@ RV ENCODER PULSE AMP

Fig. 6-6-1. Timing Chart (RE-44 Board/Rotary Encoder)

4-6-7. Self Diagnosis When The Power is
Switched ON

The following hardware checks are performed by the function
control panel when the power is switched ON, in order to warn
the operator of any trouble. If trouble is detected, the kind of
trouble is displayed. The hardware checks are performed in the
following sequence..

(1) Battery Check

Indication: “BATTERY EMPTY”

Meaning: The blackup controller (IC12/CP-106) contains a
comparator which has a battery input. If the
battery voltage is normal, the first and second
RAM write operations will take place cérrectly
after the power is switched ON. However, if the
voltage drops, the second write operation will be
ignored. This function is utilized to check the
battery voltage.

(2) Backup Data Check .

Indication: “BACKUP DATA LOST”

Meaning: Two bytes data called AASS is written to four
points on the RAM (IC6/CP-103). It detects an
error in the event that the data in this area is
re-written as a result of a momentary failure of the
backup battery or a runaway of the program.

(3) RAM Read/Write Error

Indication: “RAM (CP106, IC6) ERROR”

Meaning: Two-byte data called 5555 is written to all areas
in the RAM. This data is then read to judge the
integrity of the RAM.

(4) PIO Check

Indication: “PIO (SW157, IC3) ERROR”
“PIO2 (SW157, IC5) ERROR”

Meaning: One byte of data called 55, or AAy is written to
PIO (IC3, 5/SW-157). This data is then read to
sense any errors.

(8) CTC Check

Indication: “CTC (CP106, IC2) ERROR”

Meaning: One byte of data called 55, or AAy is written to
the CTC (counter timer). This data is then read to
sense any errors.

4-6-6 DVR-1000 (UC, EK)
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(6) INTC Check

Indication: “INTC (CP106, IC1) ERROR”

Meaning: The same check as the CTC check is performed on
the INTC (interrupt controller).

(7) SIO Check

Indication: SIO (CP106, IC8) ERROR

Meaning: After initialization, the vector is read to see
whether or not it is the written data (“6C ).

(8) Key Short Check

Indication: “KEY SHORT ERROR”

Meaning: A check is performed to see whether or not the key
switch is shorted.

The power-on check sequence of the function control panel is
an internal self-completion type, hence if an error occurs in the
circuit that drives the display, the above messages will not
appear. To overcome this, there is also a check method which
enables the internal condition of the control panel to be
known.
When the power is switched ON, the following indications
appear on the display. Here, (X) indicates the sequence
number.
Indication: (X) INITIAL

keep off all the control

X =0: Initialization of the display has started.

X =4: Initialization of the RAM has started.

X =5; Initialization of the CTC has started.

X =6: Initialization of the INTC has started.

X =8: A short check of KEY has started.

DVR-1000 (UC, EK) 4-6-7
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4-7. INTERFACE SYSTEM

The interface system of the DVR-1000 consists of the IF-134,
IF-135 and IF-138 boards, and also the PR-87 board.

4-7-1. \F-138 Board

The IF-138 board consists of interface circuit for the interface
boards (GPIB: IF-135 and RS422: IF-134) and the SY-69
board, a NOVRAM, and a maintenance timer circuit.

1. NOVRAM (IC5, 6/IF-138 Board)

This board consists of two NONVOLATILE RAMs
(NOVRAMs). The NOVRAMS are controlled by the SP-01
board. The following control signals are supplied from the
SP-01 board.

SVDO to SVD7

SV ALE

NOV WR

NOV CS

NOV RECALL

NOV STORE

PIO RD1

The PIO RD1 is shared with the maintenance timer circuit
which is described later. SVDO to SVD7 are buses that are used
for both data and addresses. Addresses and data are separated
by IC2 and 3.

FFu

SERVO DATA AREA

80n
Vil
70H
6F
50n
4Fn

SY-69 DATA AREA
SPACE

RF2 DATA AREA
284
274

RF1 DATA AREA

00K

Fig. 7-1-1. NOVRAM Address Map (IF-138 Board)

2. Maintenance Timer (IC7, 8, 9/IF-138 Board)

1C9, which is used as a maintenance timer, contains four kinds
of timer software. It exchanges data with the CPU of the SP-01
board by handshaking via IC7 (IF-138—CPU) and I1C8(CPU
— IF-138).

Data from the CPU are input to input ports P40 to P43 and
P50 of IC9. P52 and P53 are the input handshake lines. Data
to the CPU are output from output ports P20 to P23. P63 is
the output handshake line.

A double data backup consisting of capacitor C8 and a lithium
battery is used. During normal use, the power is off for
relatively short periods, and the data ia backed up by the
capacitor, hence the lithium battery is not discharges. The
lithium battery is discharged when the power remains off
continuously for several days and the backup voltage of the
capacitor falls below 3 V.

Transistor Q1 is used to pull IC9 into the standby mode
(backup mode). When the power is switched ON, IC9 reset
pulses are generated from the PIO RESET pulses, causing the
system to leave the standby mode.

An oscillator circuit that generates a frequency of 32.768 KHz
is installed for measuring time. )

@4 orciaaer  ICS wpp7soscT-214

10 ICA0 rerancuose
132
PIO RESET G2 Y
PoOO

06
+5Y hss119 A oo
[ RESET

24K
e’ £

R10= C16:
3 ¥issu9 |ix 012

Rz sgllg
330 ¢S 14

04
155110 X

V0D

o= D3
0.047FARAD gssns]
R1Z

330

YWt
o

o

I
§N|

,
CAZD32-HT4H g

Fig. 7-1-2. Backup Circuit (IF-138 Board)
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3. Interface Circuit (IF-138 Board)

The interface systern is controlled by the SY-69 board. The
following signals are supplied from the SY-69 board.

PIO ADBO to P10 ADB7

PIO RD2

PIO WR2

PIO ALE

PIO CK

PIO INT2

PIO ADBO to 7 are buses that are used for both data and
addresses. Data and addressed are separated by IC1 and 1C4,
and sent to each interface board. Other signals are sent directly
to the interface boards.

4-7-2. GPIB Interface (IF-135 Board)

The GPIB port is installed for interfacing with the DVPC-
1000 processor.

At the address decoder IC2, SELECTO to 4 which are received
from the IF-138 board are converted into the two select signals
for GPIB. The output from pin 5 of IC2 is used as a chip select
signal for the GPIB controller IC3. The other select signal is
output from pin 4 of IC2, enabling IC4 which sends the
hardware ID (=03 ;) of the IF-135 board to be accessed.
IC4 and IC6 are the bus buffers of GPIB.

4-7-3. RS422 Interface (IF-134 Board)

The address decoder IC5 decodes SELECTO to 4 which are
received from the IF-138 board, and outputs the following two
select signals.

A signal which accesses port IC3 that selects the mode of the
three 9-pin RS422 connectors on this board is output from pin
11 of IC5. Also, a signal which accesses IC4 that sends the
hardware 1D (=00y) of the IF-134 board is output from pin
12 of IC5. The mode select port IC3 is initialized when the
power is switched ON and also by the reset signal from the
SP-01 board.

4-7-4, PR-87 Board

This is an interface board for signals transferred between the
DVR-1000 and the DVPC-1000 via the D-SUB 50-pin con-
nector. The input and output signals are all at differential
levels.

The following signals are sent from the DVPC-1000 to the
DVR-1000.

® RECI] to REC4: Recording RF signal

e FRP: Reference frame signal

& AFP: Reference audio frame signal
e CFP: Reference color frame signal
e DFP: Drum reference signal

® AUR, AU L: Digital audio monitor signal
e DMIX: Digital mix signal

The following signals are sent from the DVR-1000 to the
DVPC-1000.
® PBI1 to PB4: Playback RF signal

® AFT: Audio frame signal separated from the play-
back CTL signal (or frame signal separated
from the playback CTL signal, in the case of a
625/50 system) )

o CFT: Color frame signal separated from the play-

back CTL signal

1. RF Signal (PR-87 Board)

The recording RF signal from the DVPC-1000 is sent to the
RF-15 board via this board. Conversely, the playback RF
signal from the RF-15 board is sent to the DVPC-1000 via this
board.

2. Digital Audio Monitor Signal (PR-87 Board)
The digital monitor signal from the DVPC-1000 is sent to the
TR-40 board via this board.

3. Digital Mix Signal (PR-87 Board)

The level of the digital mix signal received from the DVPC-
1000 is -20dBm. However, the rated input level of the AE-05
board is -4dBs, hence this signal is amplified by 16 dB by the
ICA1 and then sent to the AE-05 board.

4.-7-2 DVR-1000 (UC, EK)
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4-8. POVER SUPPLY SECTION

The power supply section of the DVR-1000 consists of the PS-
138 board, CT-74 board and RE-32 board, and also an AC
inlet, circuit breaker, and voltage selector. All of these com-
ponents are contained in a single case.

The PS-138 board is the main board of the power supply
section. The CT-74 board and RE-32 are installed on the
primary side and secondary side, respectively, as control
boards. Signals are transferred between the primary and
secondary sides by means of a photocoupler. '

The switching regulators are classified broadly into the follow-
ing three systems, each of which is controlled by a dedicated
PWM controller.

The first system is controlled by the CT-74 board. It generates
input voltages of +12 V/-12 V/ 45V for the series regulators,
1422V for the control panel, -22 V for the fan motor, and also
the power supply voltages for the CT-74 and RE-32 boards,
respectively. This system operates as long as the power switch
is ON.

The second system generates +5 V. The third system generates
+14 V/+40 V for the various motors. These systems are
controlled by the RE-32 board, and operate only when the
conditions specified by the control sequence are satisfied.

4-8-1. Power Supply Specifications

Input voltage: (Switchable type)
100 to 120 V (90 to 132 V)
220 to 240 V (198 to 246 V)

Input frequency:

50/60 Hz (48 to 62 Hz)
Power consumption:

350 Wmax

Output voltages and current capacity:
+12 V (SERIES REG.): 3.0 A

-12V (SERIES REG.):
-5 V (SERIES REG.):
+5V:

+22 V (UNREG.):
-22 V (UNREG.):
+18 V:

-18 V: )
+14 V (UNREG.):
+40 V (UNREG.):
+12 V (IC104/PS-138):
-12 V (IC103/PS-138):

DVR-1000 (UC, EK) 4-8-1

3.0A

45A

20 A

2.0 A (for control panel)
1.0 A (for fan motor)

1.0 A (for audio)

1.0 A (for audio)

4.0 A (for motors)

3.0 A (for motors)

0.5 A (for MD-43 board)
0.5 A (for MD-43 board)
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4-8-2. Circuit Outline
(PS-138/CT-74/RE-32 Boards)

This power supply consists primarily of switching regulators
combined with series regulators and 3-terminal regulators for
the various outputs.

The basic configurations of the switching regulators for the
abovementioned three systems are identical. The AC input is
rectified to become a DC voltage of about 300 V which is then
input to the switching regulator. The voltage that enters the
switching regulator is switched at a frequency of about 50 KHz
by a half bridge method, causing rectangular waves of a
frequency of about 100 KHz to be generated at the secondary
side of the converter transformer. These waves are full-wave
rectified at the secondary side, resulting in the specified output
voltage. A fixed frequency PWM method is used for switching
control:

The CT-74 board is the control board for the primary side. It
consists of the PWM controller and sequence circuit of the
abovementioned first system. The sequence circuit monitors
the output from the auxiliary winding of the converter trans-
former T10, and when it judges that the output from the
switching regulator has risen to an adequate level it turns ON
the relay of the rush current limit circuit, thus transmitting the
SUPPLY EN signal that indicates that the AC input is ON, to
the secondary side. Similarly, when the AC input is turned
OFF, this condition is transmitted to the secondary by the
SUPPLY EN signal. ‘

The RE-32 board is the secondary side control board. It
consists of a 45 V system and motor power supply system
PWM controller, a series regular control circuit, and a se-
quence circuit. The +5 V system switching regulator and the
+12V/-12 V/-5 V series regulators operate in that sequence
according.to the SUPPLY EN signal received from the CT-74
board via a photocoupler. The motor power supply system
operates only when the +£12 V/+5 V system power supply
output and the VTR are in the normal condition.

The sequence controller outputs the POWER ON PULSE
(POP) signal to the SP-01 board, and the MOTOR ACTIVE
signal to the motor driver.

In the following description, the first system is taken as the
PRIM system.

4-8-3. Primary Side Circuit
(CT-74/PS-138 Board)

1. Input Filter

The input filter consists of a noise filter CN101 with an AC
inlet mounted on the power supply case, and capacitor C30
mounted on the PS-138 board. CN101 contains a filter that
rejects both normal mode and common mode noise.

2. Rush Current Limit Circuit (PS-138 Board)

This circuit limits the charging current flowing to the rectifying
capacitors CS to C10 when the power is switched ON, thus
preventing an excessive current from flowing. When the power
is switched ON, the rush current is limited by resistor R1 which
is inserted in series with the LIVE side of the AC input, then
after the lapse of a certain time relay RY1 goes ON, short
circuiting R1. Relay RY1 is controlled by the sequence circuit
in the CT-74 board. It is turned ON after the output of the
PRIM system switching regulator has stabilized. Thermal fuse
F10 that is connected in series with R1 is for preventing an
abnormal temperature rise in the power supply in the event of
a breakdown of the relay.

At

12
F10
204 4og0¢ To

AC IN RECTIFYING
CIRCUIT

E AY1
FROM RUSH D1
CT-74 CURRENT [ 1062
BORAD | Ps (PRIM)

Fig. 8-3-1. Rush Current Limit Circuit (PS-138 Board)
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3. Primary Side Rectifier Circuit (PS-138 Board)

The power supply voltage select switch S002 switches the
primary side rectifier circuit to the voltage doubler rectifier
circuit in the case of a 100V AC input, or to the full-wave
rectifier circuit in the case of a 200V AC input. In both cases,
a DC voltage of about 300 V is obtained after rectification. In
the case of full-wave rectification, all four diodes in the diode
module D2 operate. In the case of the voltage doubler rectifier
circuit, diodes (1) and (2) alone operate, and reverse bias is
applied to (3) and (4) so that they are continuously OFF.
Capacitors C1 to C4 are for absorbing noise during the diode
reverse recovery period. Varister VDR1 absorbs external high
voltage surges in order to protect the power supply circuit. At
the commencement of operation, the voltage is 417 to 509 V.
R4 and R5 are for providing a discharge route for C5 to C10
in the event that the switching regulator stops for some reason
or other.

VOR{

10R 12 (2ou) F10 o2 Ci-C4
109°C S15va60 0.01x4

*@q\”{j‘%ﬁ”
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NOISE FILTER s001
CH101 e PONER
L CN102M CN102F : CN102F CM102M CN103F [CN103M
w/o . T
i }—oo—als B
Nt BE b {3]3} 77—
88 ls i
5|6} A

2 % T G | ¢ 1 el
1200_L41200_141200_id o5
. 200v°T* 200vT 200v'T" 5

[ce cs | c10 | Rs

(%] 47' 8002

€30
0.4 01 FLOAT
10€2 GND
0

VOLTAGE SELECTOR L———— AUSH CURRENT TO/FROM
N

1200_:}'1200_:‘:200_& 24K
200v“T> 200vT" 200 )

' L PS5 (PRIM) cT-74
L - POWER PULSATION) BOARD

AC IN , out AC IN

Jics o : GND N L+ cs. ¢85, c7

1200/200V @ Y @ 7S 1200/200v
N

c8, €9, C10 4 c8.ca, ct0

g 1200/200¥ 7 1200/200V

o]
FLOAT FLOAT
GND END

(b) Voltage doubler rectification

(a) Full-wave rectification
(for 100V AC input)

(for 200V AC input)

Fig. 8-3-2. Primary Side Rectifier Circuit (PS-138 Board)
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4. Starting Circuit (PS-138 Board)

This circuit operates only for a fixed period after the power is
switched ON, and supplies power to the power supply control
circuit. After the switching regulator starts and the voltage
rises to the normal output, the control circuit power is supplied
from the auxiliary winding of the converter transformer.

An explanation of the starting circuit is given below based on
Fig. 8-3-3.. When the power switch is turned ON, charging
current flows into C21 via Q7 from the rectifier circuit. At this
time, the emitter voltage of Q7 is held at about 15V by D6,
causing the source voltage of Q8 to be maintained at about
15.6 V. This voltage is supplied to the CT-74 board via D4,
and the CT-74 board starts the PRIM system switching
regulator. At the same time, the output from the auxiliary
winding of the converter transformer is supplied to the CT-74
board via D3. In other words, the higher of the voltages output
from the starting circuit and the auxiliary winding is supplied
to the CT-74 board. After a fixed period of time from when the
power is switched ON, C21 becomes fully charged, the starting
circuit stops operating, and the power for the CT-74 board is
supplied from the auxiliary winding.

This starting circuit is designed so that if the switching
regulator stops for some reason or other, the power must be
switched OFF and then ON again. This is because C21
remains charged at the rectifier circuit output voltage, holding
Q8 in an OFF status. To restart the system, therefore, C21
must be discharged by switching the power OFF. This case is
different to a normal power OFF operation in that the rectified
output is discharged through R4 and RS. Consequently, it
takes about one to two minutes for the system to recover to a
condition in which it can be restarted. ‘

5. Temperature Rise Protection Circuit (PS-138 Board)

The output from the previously mentioned circuit output and
the output from the auxiliary winding of the converter trans-
former pass through thermal reed switch S1 before being
supplied to the CT-74 board. Normally, S1 is shorted, however
if the temperature in the power supply section exceeds about
80C, S1 goes open, cutting off the supply of power to the
CT-74 board. In this case, the power must be switched OFF
and then ON again, as described in sub-section 4.

FAOM
START CIRCUIT

D4
10E2

§1 03

w 108-2
+12V.(PRIM) ~—JTBg0c-- FROM
TC CT-74 BOARD SUB-WINDING

Fig. 8-3-4. Temperature Rise Protection Circuit
(PS-138 Board)
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B * =z ? Q7 05
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Fig. 8-3-3. Starting Circuit (PS-138 Board)
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6. PRIM System Power Supply Control Loep (CT-74 Board)
The voltage conmtrol circuit of the PRIM system switching
regulator operates so as to maintain the output PS (PRIM)
from the auxiliary winding of the converter transformer T10
constant. This control is done by the PWM controller IC7 on
the CT-74 board.

The PS (PRIM) signal that is input to the CT-74 board is
voltage-divided by R18 and R19, then input to pin 1 of IC7. At
the same time, the voltage set by RV2 is input to pin 2 of ICT7.
1C7 compares these two voltages using its own error amplifier,
and operates so that they become equal.

Each switching regulator of this power supply section controls
the output voltage by controlling the duty (ON/OFF times) of
the switching transistor. If the input voltage drops, the switch-
ing regulator will increase the ON time, thus maintaining the
output voltage constant.

In the case of a half-bridge type switching regulator, two
switching signals are necessary because the switching regulator
are generated by a push-pull operation. These switching
signals are the outputs from pins 8 and 11 of IC7, which are
sent to the respective drive transformers. The total of the ON

and OFF times of the switching signals output from IC7 are
constant. In other words, these signals are fixed frequency
pulse-width modulated signals. The frequency is determined
by C15 and R23.

f=1/2 x 1/C15-R23=70 kHz

Pin 4 of IC7 is the dead time control terminal. Together with
C12 and R22, it constitutes a soft start circuit. When the power
is switched ON, C12 is charged by the reference voltage of +5
V +5%output from pin 14, at a time constant determined by
C12 and R22, and the + 5V voltage from pin 4 gradually falls.
Along with this, the duty of the output from pins 8 and 11 of
IC7 rises gradually from 0, and the operation of the control

circuit changes over to the previously mentioned voltage

control loop operation. This soft start function prevents rush
current from flowing when the power is switched ON. Also,
after the system operation has stabilized, voltage is applied to
pin 4 of IC7 by R22 and R25 to limit the maximum value of
the duty of the switching signal, thereby preventing the duty
from rising abnormally in the event of a malfunction.

TPE
PRIM DR {H)
ON ON
™7
PRIM DA (L)
ON ON
TRPETP7
(o) IC7 ssarss Q2 prA44es
PRIM DR (L} T0
! } DRIVE TRANS (TS, TS
PRIM DR (H) s - T8
14 g2
REF R20 4 A2sd ce2 lt
cont [ 2k 120k 1 o |
A asv
DEAD
] Aoz
Tl & 7 WKi l
c2 s FLOAT
- ’ GND
N4 ) nvz L
] 2 10K c1s J
E4  INA(-} = 192 A8
10 e -L ’n"gisoo 75007
14 R21Z FLOAT FLOAT
FLOAT mei P23 0.082 15K [ ow0 G0
2 s FLOAT " Ti0
ne oo | E5AB85-009 ; ,
- o 2 @ ave sozv oureur o i
VOLTAGE e H |
81 pes SJ_ FLOAT | ™ i cRos FLOAT M
3300 g:go 2(;Z:n) PS (PRIM: - r,.ﬂ\ o 5 5
. RiB H
FLDAT  FLOAT l 580?; i-’:ﬁo 1 ? ; i
oD GND | 16V (1/20) boebeenasd
FLOAT FLOAT g 4
GND. GND FLOAT
BND
CT—74soam0 PS— 138800

Fig. 8-3-5. PRIM System Voltage Control Loop (CT-74 Board)
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7. Primary Side Sequence Circuit (CT-74 Board)

When the power is switched ON, the power supply section

passes through a sequence consisting of several stages until its

operation stabilizes. Initially, it is controlled by the CT-74

board. This circuit operates in the following sequence.

(1) Tt senses that the specified AC voltage has been input.

(2) It senses that the PS (PRIM) output from the PS-138 has
risen sufficiently.

(3) It turns the rush current limit circuit relay RY1 ON.

(4) Tt makes the SUPPLY EN signal “NORMAL”.

Fig. 8-3-6. shows the sequence circuit, and Fig. 8-3-7. shows
the timing chart.

In Fig. 8-3-6., the part of the circuit between AC IN (LIVE)
and TP1 is a power ON/OFF detection circuit which performs
the operation of (1). The POWER PULSATION signal cre-
ated from the waveform on the AC LIVE side is input to the
inverter IC4. Here, the POWER PULSATION signal is
shaped into a rectangular wave, and pulses of the same
frequency as the AC input are obtained from pin 6 of 1C4.
While the output of pin 6 of IC4 is “H”, the potential of pin 1
of IC4 rises at a time constant determined by R3 and C2.
However, when the power is ON, the output from pin 6 of IC4
becomes “L” at the same frequency as that of the AC input,
hence the voltage at pin 1 of IC4 does not reach the threshold
voltage (approx. 8 V), and TP! remains at an “H” status.
When the power goes OFF, the potential at pin 1 of IC4
exceeds the threshold voltage after about three pulse cycles,
hence TP1 becomes “L”, and the power OFF condition is
detected.

ICA4 rcsot078r

IC3 nprassser L C4 urnassasp Q4 orasases  IC2 Tcaosssp

+H2v S6K< 3

IC5 uecazac l

05
Q1
12V +12v X s

A5 ca R4 c3

5

R

04 R azsl
TP2 Rog. 1E82 Io.: 56K

. 3 FLOAT FLOAT FLOAT
GND_ GND  GND
) " F 0w =, 1) (PRIM)
2 I"'[ 1 14 15 +12v I . I
[ L P 12 R36 R17 i FLOAT 3 RUSH CURRENT 10 AY4

Ha 3 100K GND 2| 1
1/2 10K
ferag (s a( AL L FLOAT GND
T 9 a0 -
3 13

n1s | ]
165550
- Ri2 I
10K
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Fig. 8-3-6. Sequence Circuit (CT-74 Board)
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IC5 performs the operation of (2). PS (PRIM) is input from
the auxiliary winding of the converter transformer on the
[ PS-138 board. Here, PS (PRIM) is compared with the zener
voltage of diode D4 to determine whether or not PS (PRIM)
N has risen to about 9.1 V or more. If PS (PRIM) has risen to this
I value, the output from pin 13 of ICS will be “H".
After a fixed period of time from when the rise of PS (PRIM)
is detected, the operation of (3) commences. When the rise of
’ PS (PRIM) is detected and the output from pin 13 of IC5
I becomes ‘““H’’, the potential of pin 12 of IC3 (1/2) also becomes
“H”, then after a delay of about 0.5 seconds the output from
pin 9 of IC3 (1/2) becomes “H”. As a result, the output from
I ' pin 3 of IC1 (RUSH CURRENT) becomes “L”, causing relay
RY1/PS-138 to be turned ON.
IC1 is an open drain NAND gate which has a capable of
I driving with 100 mA.

After a further delay of 0.5 seconds, the operation of (4)
commences. In actual fact, like the start of the operation of (3),
the output from pin 13 of IC5 constitutes the start timing
pulses.

When the output from pin 13 of IC5 becomes “H”, pin 4 of
IC3 is also set to “H”, then after a further delay of one second
the output from pin 7 of IC3 becomes “H”. When AC power
is being supplied, the abovementioned power ON/OFF detec-
tion circuit output (pin 2 of 1C4) is “H”, hence the SUPPLY
EN (PRIM) output from pin 5 of IC1 is NORMAL (“L”). The
SUPPLY EN signal indicates whether or not the power supply
is operating normally. If the AC supply is ON and PS (PRIM)
has stabilized, NORMAL (“L”) will be output. When the
power goes OFF, ABNORMAL (“H”) will be output.
Transistor Q1 is a reset pulse generator which is used to clear
the monostable multivibrator IC3 when the power is turned
ON.

POWER ON

POWER OFF
1

{1C4-3pin)

] RESET _ n
( | .

PS (PRIM)

1
f v

VAl

(1C5-14pin) k

i
\
i IC5-13pin

1C3-9pin

i IC1-3pin

IC3-7pin

l IC2-10pin

; ™y

IC4-2pin R—

ey ]~ —

SUPPLY EN (PRIM)
I {IC4-8pin)

Nt

Fig. 8-3-7. Sequence Circuit Timing Chart (CT-74 Board)
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8. Switching Regulator (PS-138 Board)

Fig. 8-3-8. shows the circuit of the switching regulator in the
PRIM system. The switching regulator for this power supply
uses a half bridge method.

The PRIM system switching regulator applies the input volt-
age from a single switching circuit in parallel to the two
transformers T9 and T10. The basic operation is the same as
the case where there is only one transformer. Q5 and Q6 are
switching transistors which are turned ON and OFF alter-
nately by switching signals from the CT-74 board. T5 and T6
are drive transformers. IC5 and IC6 are ICs used for driving
the power MOS FETs (Q5 and Q6). They contain a push-pull
amplifier.

A voltage of about one half of the rectified output is applied to
pin 4 of transformer T10. Also, the level of pin 2 is changed
alternately between the rectified output and the FLOAT GND

by the switching circuit. As a result, the rectangular waves
shown in Fig. 8-3-8. are applied between pin 2 and pin 4 of
T10. The peak voltage is about one half of the rectified output.
The same operation takes place in transformer T9.

When the switch is turned OFF, a counter EMF is generated
by the inductance of the transformer, hence a high voltage
pulse is generated at the source of Q5. R15 and C19 comprise
a surge absorber which is used to absorb the energy of these
pulses, thereby reducing switching noise.

This completes the description of the PRIM system switching
circuit. The basic operation of the other two systems, namely
the +5 V system and the motor power supply system, is the
same. The only difference is that in these two systems the
switching signal is supplied from the RE-32 board on the
secondary side. In this case, drive transformers T1 to T4
separate the secondary and primary sides from each other.

OUTPUT
{2=2300V)

+12VY (PRIM-B) —— T5,

RECTIFYING

PRIMARY CIRCUIT SECONDARY CIRCUIT

F11
2.54
[\J
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as l ON l OFF

2 ! as | “tie
. 6. 7 3,377
R16 4 2 250v
18002
FROM ¥ 4 3 s
CcT-74 PRIM DR (H) 5 T
BOARD = [¢[53
7
LY ! 2
1800 5
PRIM OR (L) ? < s
0 R1d
6 4700 £
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VOLTAGE
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]

PINS 2 AND 4/T10

Fig. 8-3-8. PRIM System Switching Circuit (PS-138 Board)
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4-8-4. Secondary Circuit
(RE-32/PS-138 Board)

1. Secondary Rectifier Circuit (PS-138 Board)

Fig. 8-4-1. shows the secondary side rectifier circuit of the
PRIM system. The same rectangular waves as the voltage
applied to the primary winding are generated at the secondary
side of converter transformers T9 and 10. This rectangular
wave output is full-wave rectified by diodes D106 to 112 which
are connected to each tap of the secondary side winding. It
then passes through a smoothing circuit consisting of a choke
coil and capacitors, and is output as a DC voltage.

The diodes used are twin type Schottky diodes or high speed
rectifying diodes.

The input voltage (+12 V/-12 V/-5 V) to the series regulator,
the +22 V power supply for the control panel, and the -22 'V

power supply for the fan motor are generated in the PRIM
system.

CP106 to CP112 are the CR modules which are connected in
parallel to each diode. They are used to absorb noise generated
during the reverse recovery period of the diodes.

This completes the description of the PRIM system. The
circuit configuration for the other two systems is the same.

2. Series Regulator (PS-138 Board)

Each of the +12V, =12 V and -5 V outputs from the PRIM
system switching regulator is regulated by the series regulator
and then output. Fig. 8-4-1. shows the regulator circuit.
Q102 to Q106 are control transistors, and R123 to R125, R127
and R129 are current detection resistors. Ri23 to R125
maintain a balance between the current flowing through the
three -5 V control transistors.
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Fig. 8-4-1. Secondary Side Rectifier Circuit and Series Regulator (PS-138 Board)
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3. Series Regulator Control Circuit (PS-138 Board)

Bach of the +12 V, —-12 V and -5 V series regulators is
controlled by the RE-32 board. The control circuit consists of
a constant voltage control loop and an overload protection
loop. The constant voltage loop compares the output voltage
with the reference voltage and operates to maintain the output
voltage constant. N ormally, the constant voltage control loop
operates, however if the load becomes high, the overload
control loop will operate instead. Fig. 8-4-2. shows the V-I
characteristics of these loops.

(A) Reference voltage generator (RE-32 board)

When the series regulator operates in accordance with the
sequence, TPl becomes “L”, and current flows into
photocoupler IC4. As a result, current flows through zener
diodes D10 and D11, generating the + side (D10) and — side
(D11) reference voltages. When TP! becomes “H” level and
the reference voltage becomes 0 V, the series regulator stops.
The zener voltage of each diode is between 5.9 and 6.5 V, and
its temperature coefficient is +0.005%/C. Q6 and Q7 consti-
tute a constant current power supply. It is designed so that the
zener voltage is unaffected when the input voltage fluctuates.
C15 and C16 raise the reference voltage gradually when the
power is switched ON, and also stabilizes the reference voltage.

CONSTANT VOLTAGE

/ CONTROL

N\ OVER CURRENT
PROTECTION

Fig. 8-4-2. V-1 Characteristics (RE-32 Board)
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(B) Series regulator control loop (RE-32 board)

Fig. 8-4-4. shows the regulator control loop for the +12 'V
system series regulator. The constant voltage control circuit is
near the op amp IC2 at the right side of the figure, and the
overload protection circuit is at left side. These circuits are
connected to each other by D1 and D2, so that one of them
drives the drive transistor Q1. Normally, D1 is ON, and the
voltage of the +12 V SENSE signal connected to the mother
board MB-133 is compared with the reference voltage and
regulated so that there becomes equal. RVI1 is the output
voltage adjustment potentiometer.

When the load increases, the potential difference across R129
on the PS-138 board increases. As a result, the potential of pin
6 of IC2 rises, and the potential of pin 7 of IC2 falls. When the
load increases above a certain point, D2 goes ON and D1 goes
OFF, and control is transferred to the overload protection
loop. RV2 is a potentiometer which is used to adjust the value
of current at which control is transferred to the overload
protection loop.

D3 is.a voltage shift diode used to drive QI. R4 is used to
prevent an abnormal voltage from being output when the + 12
V SENSE signal goes open.

This completes the description of the + 12 V system. The basic
operation of the control loops for the —12 V and -5 V systems
is the same. The only differences are that the power for the op
amp is taken from the —12 V system and the output voltage is
compared with the — (minus) side reference voltage.

>
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Fig. 8-4-4. +12 V Series Regulator Control Circuit (RE-32 Board)
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4. +5 V System Control Loop (RE-32/PS-138 Board)

Fig. 8-4-5. shows the +5 V system control loop. The PWM
controller IC6 in the RE-32 board controls the duty of the
switching ON/OFF signal, thus controlling the output voltage.
As mentioned above, the PWM controller IC6 contains two
error amplifiers. The +35 V SENSE signal is applied to one of
these (pins 1 and 2), and is regulated so that it becomes equal
to the set voltage. The other error amplifier (pins 15 and 16)
constitutes the overload protection loop. These error amplifi-
ers are connected to each other inside IC6. Control is trans-
ferred preferentially to the error amplifier which operates so as
to reduce the output. Consequently, if the load increases,
control is performed preferentially by the overload protection
loop, the V-I characteristics of which are similar to those
shown in Fig. 8-4-2..

Overload detection is performed using the series-connected
resistors 1106 and 107 (20 mQ or less) on the PS-138 board.
This is because the current drawn from the +35 V system is
larger than that drawn from the other systems, resulting in a
large voltage drop. RV7 and RV8 are potentiometers which
are used to adjust the output voltage and the limit value of the
current, respectively.

R107, D116, C106 and R108 constitute a ripple detection
rectifier circuit. When the AC component of the ripple is
applied, with the waveform reversed, to pin 2 of the IC6/RE-
32 board, the ripple components that cannot be completely
eliminated using a normal voltage control loop are canceled
out. In addition, by adjusting RV8 for minimum ripple, the
ripple can be reduced to the order of several mVp-p. The + 5V
ON/OFF signal is sent from the sequence circuit to TP2 of the
RE-32 board. When TP2 is “H” level, Q8 goes OFF and C30
is charged at a time constant determined by C30 and R70. As
a result, the potential of pin 4 of IC6 falls, the duty of the
switching signal starts to increase gradually (soft start), and
the constant voltage control loop starts. Conversely, when TP2
becomes “L” level, the potential of pin 4 of IC6 rises to the
reference value of +5 V of pin 14, hence the switching
regulator stops.

R70 and R71 limit the maximum value of the duty of the
switching pulse regulator. R66 is a resistor which is used to
prevent a malfunction if the +5 V SENSE line goes open.
R166 on the PS-138 board is a dummy resistor which draws a
very small current even under no-load conditions in order to
stabilize operation of this circuit.
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Fig. 8-4-5. +5 V System Control Loop (RE-32/PS-138 Board)
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5. Motor Power Supply System Control Loop
(RE-32/PS-138 Board)

Power supply voltages of +14 V and +40 V are output for
driving the motors.

IC11 on the RE-32 board is a PWM controller. This system
has rectifier circuit for a voltage feedback consisting of D133,
R105, R106 and C101. The feedback voltage is controlled so
that it is equal to the set voltage. Consequently, neither the
+14 V nor the +40 V power supply voltages is actually
regulated, but rather they vary depending on the magnitude of
the load. For example, the output voltage of the + 14 V system
can vary between +13.5V (4 A load) and +15V (no load).
However, this fluctuation is absorbed by the motor drive
circuit MD-43 board, so it poses no problem in practice. A
voltage feedback method was adopted because if one of the
+14 V or +40 V power supply voltages were to be sensed, and
the load on the sensed output was light and that on the other
output was heavy, the output voltage of the power supply that
was not sensed would be extremely low. It was also adopted
because a dummy resistor with a very high value would have to
be placed across the output that was not sensed in order to

prevent the voltage from dropping markedly.

The circuit in the vicinity of Q101 which has been added to the
+40 V output of the PS-138 board is a power zener circuit
which prevents the +40 V output from rising to more than
+42 V under no-load conditions. This circuit uses D114 and
D115 which sense an increase of the +40 V output to +42V
or higher, and turn Q101 ON, thus passing current through
R114 and R115. Consequently, a dummy load is inserted only
when the load is light, thus minimizing electric power loss.

A control signal is sent from the sequence circuit to TP7 on the
RE-32 board. Like the +5 V system, when the control signal
is “H” level, this system starts, and when the contro} signal is
“L” level, the system stops.

F1 and F2 on the PS-138 board are fuses used for overload
protection. They each have a rating of 5 A.
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6. Secondary Side Sequence Circuit (RE-32 Board)

Fig. 8-4-7. shows the secondary side sequence circuit. This

circuit has the following functions. )

(1) It switches the +5 V system output ON and OFF.

(2) It switches the series regulator output ON and OFF.

(3) It checks whether or not the 5 Vand +12 V outputs are
normal.

(4) Tt checks whether or not the system is operating normally.

(5) It turns the + 14 V and +40 V outputs for the motor ON
and OFF.

(6) It generates a POP (Power on Pulse) signal.

Function (1):
When the SUPPLY EN signal output from the CT-74
board is “NORMAL” (“LOW?” level), this signal passes
through the photocoupler on the PS-138 board to the
RE-32 board. This signal is inverted by IC7 and used to
drive Q8. As a result, the +5 V system switching regulator
starts.

Function (2):
The +5 V system switching regulator starts, and when
comparator IC5 has confirmed that the +5 V system
output has risen above +3.9 V, “H” is input to pin 5 of
1C8. Because the output from pin 2 of IC7 is “H” level, the
output from pin 2 of IC7 also becomes “H” level. The
output from pin 2 of IC7 is delayed by R101 and C101, then
inverted once again by IC7 in the next stage. As a result,
TP1 becomes “L” level, Q5 is driven, and the series
regulator starts.

Function (3):
IC5 checks the + 12V, ~12 V and -5 V outputs in addition
to the +5 V output. TP5 is set to “L” level only if all
outputs are normal.

Function (4):

" TP6 checks whether or not the system is operating nor-
mally. If the following two conditions are satisfied, the
system is operating normally. In this case, TP6 will be “*H”
level.

® The SYSTEM HOLD signal received from the SP-01 board
must be “NORMAL” (“L” level).

@ The OVERHEAT signal received from the MID-43 board
must be “NORMAL” (“L” level).

Function (5):

The POP pulse indicates that the operation of the power
supply has stabilized. It is sent to the SP-01 board and used
as an initializing pulse for the system. Also, IC8 confirms
that TP6 is “H” level, that is, the system is normal. If both
of these conditions are satisfied, TP7 is set to *““H” level, and
the output from the +14 V and +40 V power supplies
starts. At the same time, the MOTOR ACTIVE signal is set
to “H” level and the MOTOR STOP signal to “L” level.

The above sequence is shown in Fig. 8-4-8..

Function (6):
The monostable multivibrator IC10 delays the timing at
which the SUPPLY EN signal becomes “NORMAL” by
about 2 seconds. If TP5 is “H” subsequent to this timing,
thatisif +12 V and +5V are output normally, the output
from pin 12 of IC7 will become “L” level, and the POP
signal (“L” level) from Q9 will be output.

4-8-14 DVR-1000 (UC, EK)
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7. Drive Voltage Stop Circuit (RE-32 Board)

This circuit shuts off the supply of power to drive transformers
T1 to T4 in the event that the voltage of the +12 V power
supply on the RE-32 board drops for some reason or other,
disabling all outputs other those from the PRIM system.

RE—32 soaro

Q11 2sa733-4

PS—138 soarp

DR PULS
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100 10uH

_________ l:saoso
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Fig. 8-4-9. Drive Voltage Stop Circuit (RE-32 Board)
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8. 3-terminal Regulator (PS-138 board)

In addition to the switching regulators and series regulators
described so far, 3-terminal regulators are used for small
capacity power supplies. '

(1) IC105: +12 V for RE-32 board

(2) IC104: +12V for MD-43 board

(3) IC103: ~12 V for MD-43 board

(4) IC101: +18 V for audio

(5) IC102: —18 V for audio

(6) ICi: +5 V for RE-32 board

(1) and (2) are connected to the input side of the + 12 V series
regulator, and (3) is connected to the input side of the ~12 V
series regulator.

(4) and (5) use 3-terminal regulators provided with a CONT
terminal, and are supplied with +22 V and -22V, as shown in

- Fig. 8-4-10.. The output voltage can be varied by changing

R117 to R119 and R120 to R122 which are connected to the
respective CONT terminals.

(6) is on the RE-32 board. It generates +5 V from +12 V. It
is used mainly as a power supply for the logic ICs.
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Fig. 8-4-10. +18 V 3-terminal Regulator (PS-138 Board)
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SECTION 5
PERIODICAL INSPECTION AND MAINTENANCE

It is recommended that the inspection and maintenance described below be performed periodically and
whenever necessary so that the unit can perform its functions efficiently and so that its life can be

extended.
5-1. PERIODICAL INSPECTION

The appropriate timing for cleaning, checking, and replacing the main parts are shown in the table.
Although the timing for replacing parts depends on the conditions of usage of the unit, use the table
as a guide for making a maintenance and inspection plan. The hours shown in the table are those
recorded by the built-in timer of the DVR-1000. The timing of the periodical inspection of the
DVPC-1000 is also shown in the table. .
. The timer is displayed on the control panel. Refer to Section 3-13-3 of the Operation Manual

concerning the method for displaying it.
. The timer of the DVR-1000 shows the total operating times and frequencies of the following four

kinds of operations.

OPERATION (OP): Machine-on time of DVR-1000

DRUM RUN (D.R): Rotating time of the scanner

TAPE TRAVEL (T.T): Transport time of the tape

) Time in terms of the tape length

THREADING (TRE): Frequency of loading and unloading a cassette is counted as one time

. If the corresponding part is not clear, refer to the appropriate page of the Maintenance Manual

(see "Page of Sec. D" column in the table).

DVR-1000 (UC, EK) ' 5-1
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OP: OPERATION

D-R: DRUM RUN

TeT: TAPE TRAVEL

TRE: THREADING

5-2

Ttem Part Page of  |Reference| Reriodical Inspection Timing Remarks
No. Sec. D Timer | Cleaning | Check |Replacment
Tape transport Sec. 1Month + Clean according to Sec. 5-2-1.
Drum block
Tape guide
Stationary head
Tracking check 1Month » Check according to Sec. 5-2-2.
Scanner Ass’y A-6050-471-] D32,33,34 DR 500H « Check according to Sec. 5-2-3
(Head projecting: 25 # or more).
» Replace, when necessary, according
to Sec. 6-1.
Drum Ass’y .
A-6050-457-| D-32,33,34 | DeR S5000H |+ Repl ding to Sec. 6-2.
(DDH-01A) eplace according to Sec
Roller guide (N) Ass’y D-23,24,25 .
X-3715-375- DR . .5-2-1.
(S5+T5+T6) D-96.97.98 2500H 5000H Clean according to Sec. 5-2-1
Entrance s‘lant , A-6029-046-| D-29,30,31 DR 2500H 2500H 15000H |+ Check according to Sec. 9-2, tape
guide Ass’ y TRE 80000 path Check, and Sec. 5-2-2,
Times tracking Check.
. . , DR 2500H 2500H 15000H Apply oil and grease according to
Exit slant guide Ass’y | A-6029-048-| D-29,30, 31
Xib slant guide Ass ¥ TRE 80000 | Sec.5-2-4 when checking.
Times * Replace according to Sec. 6-9 and
. , DR 2500H 2500H 15000H 6-10.
de A A-6029-045-{ D-23,24,25
S Drawer guide Ass' y TRE 80000
Times
Slant guide pin 3-715-495- | D-29,30,31 | D-R 7500H
Roller gmde,(W) X-3715-376-| D-23.24.95 | DR 9500H 5000H . Ch.eck the rotation of the roller
Ass’y (83) guide.
Roller guide X-3715-377-| D-29,30,81 | D-R 9500H | 5000H
sub- Ass’y (S2)
Slider guide (T2) 3-722-964- | D-29,30,31 | D<R 5000H
Reel motor 8-835-227- | D-20,21,22 | DR 9500H 7500H « Check the S side ?ccordlng .to Sec.
(DCU-6A) 10-6 and the T side according
to Sec. 10-7.
« Replace according to Sec. 6-6.
Reel table Ass’y A-6029-005-| D-20,21,22 | DR 7500H * Replace according to Sec. 6-6.
Brake arm Ass’y X-3715-393-| D-20,21,22 | D*R 2500H * Replace according to Sec. 6-7.
Plunger solenoid 1-454-433- | D-20,21,22 | D-R 2500H 7500H | Check according to Sec. 3-4-17.
« Replace according Sec. 6-7.
Reel shift motor 1-541-376- | D-20,21,22 | DR 2500H
(DNR-4700H) .
*» Check according to Sec. 3-4-6.
Motor frame (S) 3-715-614- | D-20,21,22 | D-R 2500H  Replace, when necessary, according
Motor frame (T) 3-715-615- | D-20,21,22 | DR 2500H to Sec 6 g i
Reel shift shaft 3-715-316- | D-20,21,22 | D°R 2500H T
Timing belt 3-715-359- | D-20,21,22 | D+R 2500H
DVR-1000 (UC, EK)
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OP: OPERATION

D-R: DRUM RUN

T-T: TAPE TRAVEL

TRE: THREADING

Item Part Page of |Reference]| Reriodical Inspection Timing Remarks
No. Sec. D Timer | Cleaning | Check |Replacment o
Worm gear (L) 3-715-354- | D-20,21,22 DR 2500H « Check according to Sec. 3-4-6.
Worm gear (R) 3-715-354- | D-20,21,22 | DR 2500H Apply oil and grease according
Worm wheel (L) 3-715-348- | D-20,21,22 DR 2500H to Sec. 5-2-4 when checking.
Worm wheel (R) 3-715-348- | D-20,21,22 | DR 2500H + Replace, when necegsary, according
Bearing 3-715-351- | D-20,21,22 DR 2500H to Sec. 6-8.
Threading motor DR 2500H 7500H
8-835-123- | D-29,30,31"
(MNR-7400A) TRE 50000
Times
Worm gear 3-715-490- | D-29,30,31 DR 2500H
Worm gear (T) 3-715-485- | D-29,30,31 | DR 2500H
Worm gear (S) 3-715-436- | D-29,30,31 | DR 2500H
Link wheel 3-715-422- | D-23,24,25 | DR 2500H
Link wheel (SY 3-715-426- | D-23,24,25 | DR 2500H
QGear 3-715-479- | D-29,30,31 DR 2500H
S rail 3-715-613- | D-23,24,%5 | Do 2005 | 75008 _
TRE 50000 « Check according to Sec. 3-4-6.
Times Apply oil and grease according
S rail 3-715-325- | D-29,30,81 | Don T500H | to Sec. 5-2-4 when checking.
TRE 50000 « Replace, when necessary, according
Times | 45 Sec. 6-13.
DR 2500H 7500H
il 3-715-326- | D-29,30,31
Tra TRE 50000
Times
. DR 2500H 15000H
i block 3-716-723- | D-32,33,34
S retainer blo TRE 80000
Times
DR 2500H 15000H
tainer block 3-716-724- | D-32,33,34
T retainer bloc k TRE 80000
Times
DR 2500H 15000H
tainer block 3-716-725- | D-23,24,25
SS retainer bloc TRE 80000
Times
Cassette oompart’ment A-6028-008-] D-17.18,19 DR 500K 2500H 7500H e Clean accordl.ng to Sec. 5-2-1.
Ass'y TRE 50000 « Check according to Sec. 3-4-6.
Times Apply oil and grease according
to Sec. 5-2-4 when checking.
1 t
Tension regulator | 4 gh09 099.| D-23,24,95 | DR 9500H | 7500H |- Check according to Sec. 9-3.
holder Ass'y 2500H » Replace according to Sec. 6-11
Tension arm Ass'y X-3715-323-| D-23,24,25 | D°R (Notel) P & ) )

Note 1: Periodical replacement of the guide is not required if a ceramie guide is used.

DVR-1000 (UC, EK)
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OP: OPERATION

D+R: DRUM RUN

T-T: TAPE TRAVEL

TRE: THREADING

Ttem Part Page of |Reference]| Reriodical Inspection Timing Remarks
No. Sec. D Timer | Cleaning | Check |Replacment
Full erase head 8-825-770- | D-23,24,25 « Replace, when necessary, according
to Sec. 6-12.
F guide (T4) 3-715-403- | D-26,27,28 | D+R 2500H 7500H » When checking, rotate the tape
(Note2) . .
: guide and the guide flange as
(Note2) described in Note 2.
Guide fiange 3-715-402- | D-26,27,28 DR 2500H 7500H
Audio/CTL head 8-825-770- | D-23,24,25 | DR 2500H 7500H » Check the audio characteristics.
« Replace according to Sec. 6-16.
Capstan motor 8-835-934- | D-926,27.28 | DR 9500H sooom | Check accordm.g to Sec. 10-5.
(BHF -1916A) » Replace according to Sec. 6-14.
Pinch roller Ass’ y A-6029-043-] D-23,24,25 | DR 2500H |+ Clean the V groove that presses
Plunger solenoid 1-454-434- | D-26,27,28 | DR 2500H 5000H the pinch roller.
Plunger pin 3-715-398- { D-26,27,28 | DR 2500H 7500H « Check according to Sec. 3-4-6.
Pinch press plate 3-715-389- | D-26,27,28 | D-R 1Month 7500H |« Replace according to Sec. 6-15.
Lithium battery 1-528-218- DR 5000H | Replace according to Sec. 2-5-3.
(IF-138)
DC fan m°z:;au) 1-541-436- | D-5:6,7 | OP | 1Month 15000H
* Clean according to Sec. 5-2-1.
DC fan motor 1-541-437- | D-11,12,13 | OP - | 1Month 150008
(large)
Air filter 3-735-190- | D-11,12,13 OP 1Month 15000H |- Clean according to Sec. 5-2-1.
DVPC-1000
DC fan motor 1-541-203- | D-11,12,13 opP 1Month 15000H |+ Clean according to Sec. 5-2-1.
DC fan motor 1-541-337-| D-8,9,10 oP 1Month 15000H

Note 2: Rotate the guide so that the worn portion of the guide does not touch the tape.

Generally, the guide should be rotated approximately 90 degrees clockwise.

Guide

Tape

DVR-1000 (UC, EK)



5-2. MAINTENANCE
5-2-1. Cleaning

Basic Knowledge
A. Clean the following portions.
.Rotary head and upper drum tape running surface
.Lower drum read surface and tape running surface
.Tape path system
.Stationary head
.Slider rails
WAlr filter
.DC fan motors
.Cassette compartment

B. When cleaning, turn the power off.
C. Do not touch the greased portions, especially the
slider section, when cleaning. If there is grease on

the cleaning piece, replace it with a clean one.

DVR-1000 (UC, EK) 5.5

(Cleaning the Rotary Head and the Upper Drum Tape
Running Surface)
1. Remove the drum cover and clean the rotary head

marked by m—~shown in Figure 5-1, with a cleaning
piece soaked with aleohol by pressing it lightly
against the head and by slowly rotating the scanner,
Clean the shaded portion of the upper drum tape
transport surface, shown in the figure, in a cir-
cumferential direction two or three times.

Perform the cleaning with every 1 month,

Tool: Cleaning piece

Part Number: 2-034-697-00

Note 1: Be sure to clean the rotary head and the
upper drum tape running surface in a eir-
cumferential direction. Do not move the
cleaning piece in a vertical direction be
cause it may damage the head. Do not use a
cotton swab for cleaning.

Note 2: Clean the tape running surface of the upper
drum carefully, especially the lower edge
portion.

2. Always wipe the parts with a. dry piece after cleaning.

Rotate the scanner

If it is difficult to rotate siowly.

the scanner, move the lead
wires to the side.

Rotary Head

Upper drum

Scanner

Tape Running
Y Surface Q

% \f_z__‘ﬁ

Cleaning

Piece

Fig. 5-1 Cleaning the Rotary Head and the Upper

Drum Tape Running Surface

THIRLENE ALY
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(How to Use the Cleaning Cassette)

Head clog problem ‘

Tool: Cleaning cassette (DCM-75L)

Part Number: 8-831-089-0

Use the cleaning cassette when the rotary head
becomes clogged and it cannot be corrected by
cleaning the head, or when the error rate becomes
very high, Never use the cleaning cassette in other
cases. It may shorten the life of the rotary head
considerably. '
The time for
seconds in REC mode.
cassette in a mode other than the REC mode, If the

one cleaning must be less than §
Never use the cleaning

clogged head is not corrected or the error rate is not
improved by one cleaning, perform the procedure
shown in the flowchart below.

A cleaning cassette should be used only once.

Never rewind it and-reuse.

Use the cleaning cassette as shown in the flowehart

below.

head clogged
(Error rate: NG)

l

Clean the head
{Aleohol)

Still clogged
(Error rate)

NG

IUse the cleaning cassette}————-

* 5 second

NG(1st time)

OK Clogged

(Error rate)

NG(2nd time)

Cleaning Cassette
DCM-75CL

Cleaning Piece
Part No., 2-034-697-00

Microscope Attachment

Part No. J-6253-420-A
Head Tip Microscope
Part No. J-6252-210-A

Error rate problem

The head surface

is dirty.

Check the head surface
with a head-tip microscope|

is clean.

Use the cleaning
cassette

Readjust the error
rate of the DVR-1000
and the DVPC-1000

* 5 second

Check the projecting Less than 25 um

length of the head.

Replace the
scanner ass'y

More than 25 um

5-6

The head surface

Fig. 5-2 Cleaning Tool

(Ref.:} It is recommended that the head-tip microscope

be used to check if the head has been cleaned
thoroughly.

Tool: Head-tip microscope

Part Number: J-6252-210-A

Tool: Microscope attachment

Part Number: J-6253-420-A

These tools are used to observe the head surface.

The following check can be performed.

Head Surface After Cleaning

Attraction of Magnetic Powder

DVR-1000 (UC, EK)



(Cleaning the Lower Drum Read Surface and the Tape

Running Surface)

1. If magnetic powder is attracted to the drum read
surface, shown in Fig. 5-3, it may affect the
tracking. Remove the magnetic powder with a
bamboo skewer (or equivalent) by moving it along the
drum read surface, as shown in the figure.

2. Clean the drum read surface and the lower drum
tape transport surface with a cleaning piece soaked
with aleohol.

Tool: Cleaning piece
Part Number: 2-034-697-00

l;:rform the cleaning with every 1 month.

3. After cleaning, be sure to clean it with a dry piece

a few times.

(Cleaning the Tape Running System)
1. Clean the portions maked by M~ shown in Fig. 5-4,
with a cloth (or gauze) moistened with aleohol.

l?erform the cleaning with every 1 month.J

Note: Since tape powder or back-cbating material
sticks easily to the entrance slant guide and
the exit slant guide, remove it sufficiently, but
do not press the cloth too strongly against the
entrance and exit slant guides when eleaning.

*clean the drum read surface by

pressing the point of a bamboo

skewer (or equivalent) on it.
Drum Read Surface

Lower Drum Tape
Running Surface

b

Fig. 5-3 Cleaning the Lower Drum Read Surface
and the Tape Running Surface

If the slant guides move, it may change the
tape running.
2. After cleaning, be sure to clean it with a dry piece a

few times.

Drum Cover T3 Guide

Full Erase Head

S3 guide Roller

Tension arm

S4 Guide Roller

AL ~ 85 Guide Roller

T4 Guide
Capstan

T6 Guide Roller

TS5 Guide Roller
Pinch Roller

'T2 Guide Roller
Exit Slant Guide

Entrance Slant Guide

S2 Guide Roller

Fig. 5-4 Cleaning the Tape Running System

DVR-1000 (UC, EK) 5.7

HIHHAHEN

5. PERIODICAL INSPECTION AND MAINTENANCE



5. PERIODICAL INSPECTION AND MAINTENANCE H“Hm”‘m

(Cleaning the Stationary Head)

1. If megnetic powder sticks to the gep between the
Audio CTL Erase Head and the Audio CTL R/P Head,
it may cause recording/playback errors, Clean the
tape running surface of the head with a cloth (or
gauze) moistened with aleohol.

2. After cleaning, be sure to claean it with a dry piece

a few times.

E’erform the cleaning with every 1 month.

(Cleaning the Slider Rails)

If large foreign matter sticks to the slider rail surface,
shown in Fig. 5-6, it may hinder the final positional
regulation of the slider block, resulting in a tracking
error. Clean the slider transport surface, shown in the
figure, with a cloth (or gauze) moistened with aleohol.

[Perform the cleaning with every 1 month.

Audio CTL
i Erase Head
) l \/\
sk
SNl
y LL Audio CTL
R/P Head

:0 -,
“y

il
®
-k
W
\

‘?2\\‘(
4
Sa)

e O =

) 4

|

%

s

E (( 7
p S "' 3 >
N 7

N > | J“,.

Fig. 5-5 Cleaning the Stationary Head

5-8

Fig. 5-6 Cleaning the Slider Rails
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(Cleaning the slider Guide Blocks)

Basiec Knowledge
A. If there is dust on the slide surfaces of the S drawer

% Grease Cover

bloek, the entrance slant guide block, and the exit
slant guide bloek, marked by shown in Fig. 5-7,
the guide blocks may not move smoothly and posi-
tioning errors may occur. Clean the slider guide

blocks by the following procedure.

Perform the cleaning with every 1 month.

B. Prepare the following tool.
Tool: Cleaning band
Part Number: 3-735-152-01

1. Remove the grease cover shown in Fig. 5-8.

9. Rotate the threading motor manually in the direction

LTI

of the arrow to move the guide blocks to the posi- Fig. 5-8 Removing the grease cover

tions shown in Figure 5-9.

Threading Motor

~—

[
;
|

]
[ oY

(o
[
do
\

l '\
/%
(e
a-(

2

Exit Slant
Guide Block

5. PERIODICAL INSPECTION AND MAINTENANCE

Entrance Slant
S Drawer Guide Block

Guide Block

Fig. 5-7 Slider Guide Blocks

DVR-1000 (UC, EK)
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S Drawer
Guide Block

Entrance Slant
Guide Block

Exit.Slant
Guide Block

Fig. 5-9 Positioning the Guide Blocks
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3. Push the S2, T2, and S4 guide rollers of the guide
bloek lightly, as shown in fig. 5-10, to insert a clea-
ning band between the rail and the guide block.

Note 1: Push the guide rollers lightly. I they are
pushed too hard, the slant of the rollers
may change.

Note 2: Do not push the entrance slant guide or the
exit slant guide.

4, Pull out the cleaning band in the direction of the
arrow while holding down the shaded portion of the
guide block shown in Fig. 5-11, Clean all the other
slider guide blocks in a similar manner,

Note 1: Perform the cleaning work carefully so as no
to touch the rotary head.

Note 2: It is recommended that a cleaning band be
used only once.

5. Wipe the tape running surface of the tape guide
with a dry eloth after eleaning.

6. Perform Section 5-2-2 "Tacking Check."

5-10

Entrance
Slant Guide

Exit Slant Guide

T2 Guide Roller

S4 Guide
Roller S2 Guide
Roller Guide Block

Tape Guide
Roller

vt ————————

——

’ . Cleaning Band
Rail

Fig. 5-10 Cleaning the Slider Guide Blocks (1)

Guide Block

Cleaning Band

Fig. 5-11 Cleaning the Slider Guide Bloeks (2)

DVR~-1000 (UC, EK)




(Cleaning the air filter)
The air filter is mounted to the connector panel of Air filter
DVR-1000 for trapping dust. Before the filter is
contaminated heavily, it is recommended to clean the
filter as instructed below.

[Perform cleaning every month]

. Removal of air filter
Loosen the setscrew shown in Fig.5-12-1, open the

filter cover and remove the air filter.

+ Cleaning of air filter Filter cover  Setscrew
Suck dust with the aid of a vacuum cleaner.

Fig. 5-12-1 Cleaning the Air Filter

(Cleaning the DC Fan Motors) . Cleaning the fan covers

Since dust sticks easily to the DC fan motor shown in Remove the dust with a brush and a vacuum cleaner,
Fig. 5-12, especially to the fan cover, because of its as shown in Fig. 5~13 (a).

characteristics, clean it by the following procedure. . Cleaning the fins.

Clean the fins of the fan motors, as shown in Fig, 5-13

Perform the cleaning with every 1 month, (b). (Refer to Section D for disassembling.) The fins
should be cleaned in the same way as the fan covers.

DVR-1000 DC Fan Motors (Cleaning a Fan covers)

(a)

DVPC-~1000 Fan Cover ®

(Cleening the Fins)
(b)

DC Fan Motors

Fig. 5-12 DC Fan Motors Fig. 5-13 Cleaning a DC Fan Motors

DVR-1000 (UC, EK) 5-11
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(Cleaning the Cassette Compartment)

Clean the cassette compartment, shown in Fig. 5-14, by
the following procedure. Remove the top plate to clean
the cassette compartment.

Perform the cleaning with every 1 month,

Remove the dust from the compartment, shown in

Fig. 5-15, with a ecloth (or gauze) through the cassette

insertion slot of the cassette compartment.

Note: Be careful when cleaning that you do not push the
compartment, cassette cover, and the flexible card
wire too hard.

Top Plate

Fig. 5-14 Cassette Compartment

Flexible Card Wire

Cassette Cover

Compartment
. Remove the Dust with
a Cloth {or Gauze).

Fig. 5-15 Cleaning the Cassette Compartment

5-12
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5-2-2. Tracking Check

Basie Knowledge

A. Prepare the following alignment tapes for making the

.

adjustments.

alignment Tape: DR—5-1A

Part Numbe:8-90-070-01 (525/60)
Alignment Tape: DR-5-1B

Part Number: 8-960-070-51 (625/50)

B. In case the scanner assembly has just been replaced,

make sure to perform a running-in operation in REC
mode for about 20 minutes, by using a commercially
available cassette tape, before performing the track-
ing check.

1. Conneet an oscilloscope to TP8 (A eh) of the RF-15

TP8

—{

RF-15 Board

4 ° ™
TP6

—{ M+

CD-35 Board

board, then connect TP8 of the CD-35 board to the
RF-15 board as the trigger input.

2. Playback the tape path check portion of the align-
ment tape in NORMAL PLAY mode.

3. Confirm that the tape touches the upper flanges of
the 82 and T2 guides lightly and that it does not
curl. If this is not satisfied, perform the tape path
adjustment according to section 9-2.

4. Adjust the RF amplitude until it becomes maximum by
turning the taracking knob.

5. Confirm that the RF waveform meets the standard
shown in Fig. 5-4. If it does not meet the standard,
perform the tracking adjustment according to section
9-5-2.

6. Confirm that the RF waveform changes evenly when

the tracking knob is turned back and forth. If it

does not, perform the tracking adjustment according

to section 9-5-2.

Adjust the RF amplitude until it becomes maximum

-3
.

again by turning the tracking knob, Then, push the
tracking knob in. Confirm that the RF waveform
does not change at this time. If it does, perform the

CTL head position adjustment according section 9-8.

DVR-1000 (UC, EK) . 5-13

Fig. 5-16 RF-15/CD-35 Board

Minimum amplitude (or Minimum variation
of amplitude, whichever is Smaller)
Meaximum amplitude

X 100285%

Fig. 5-17 Tracking Check

HHH
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'5-2-3. Head Projection Check

Basic Knowledge
A. It is possible to record and play back if the heads
project more than 25 um.
B. Prepare the following tool for measuring the amount
of head projection.
. Head projection measurement gauge:
Part No.: J-6251-120-A

(Using the Head Projection Measurement gauge)

. Perform the following before measuring the length of

the heads projections.

1. Hold the probe of the head projection measurement
gauge with your finger, as shown in Fig. 5-19 (a), and
check that it drops by its own weight when you
remove your finger, as shown in Fig. 5-18 (b).

If it does not drop, clean the probe.

a. Move the dial gauge probe as shown in Fig. 5-20

and remove the probe.

b. Clean the probe and the probe mounting hole with

a cleaning piece soaked with aleohol.

c. Insert the probe into the probe mounting hole and

slide it in and out approximafely 10 times.

d. Return the dial gauge probe to its original

position.

e. Perform the checking of step 1.

2. If foreign matter sticks to the contact arm of the
head projection length measuring tool, it may damage
the heads when making the measurements. Be sure to
clean the tool with a cloth (or gauze) moistened with
aleohol before measuring.

Note: Handle the head projection measurement gauge
carefully because the correct measurements
may not be obtained if the contact arm is
damaged or broken.

5-14

Contact Arm Cover

Fig. 5-18 Head Projection Measurement Gauge

(a)

) Check that the Probe

by its Own Weight.

Fig. 5-19 Checking the Probe

Zero-Point Adjusting Screw

Dial Gauge Probe

Probe
{Cleaning]

Fig. 5-20 cleaning the Probe

DVR-1000 (UC, EK)




(Head Projection Check)

1.

2.

Remove the two screws that hold the drum cover, and

then remove the cover.

Remove the cover of the head projection measurement

gauge.

Turn the zero-point adjusting screw of the tool two to

three times counterclockwise. _

Rotate the scanner so that the rotary head will not

touch the tool when it is attached.

Note: Do not touch the rotary head when mounting
the tool because the rotary head may be
damaged.

Mount the head projection measurement gauge in the

position shown in Fig. 5-21. Clean 